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PREFACE    IT)    Tin^    FOURTH    EDITION. 


This  book,  of  wliicli  the  Ih'.st  I'dition  appeared  in  1888,  tlie  second  in 
1891,  and  the  tliird  in  1897,  was  the  outcome  of  a  strong  belief,  which 
I  have  lu'ld  for  many  years,  tliat  a  work  on  Operative  Surgery  which 
aimed  at  being  more  comprehensive  in  scope  and  fuller  in  detail  than 
those  ah-eady  published,  would  be  of  service  to  niany  who  had  recently 
been  elected  to  hospital  appointments,  and  to  those  who  were  work- 
ing for  the  higher  examinations.  For  the  delay  connected  with  the 
appearance  of  the  ]u"esent  edition,  I,  alone,  am  responsible.  It  has 
arisen  partly  from  other  calls  on  my  time,  but  chiefly  from  the  time 
and  trouble  which  are  needed  in  an  attempt  to  bring  a  book  like  this, 
up  to  date,  and  from  the  dissatisfaction  which  increases,  with  increas- 
ing  experience,  at    each  residt. 

Tardy  as  has  been  the  appearance  of  this  edition,  it  has  only  been 
made  possible  through  the  liel])  of  Mr.  F.  J.  Steward.  I  am  verj^ 
grateful  to  him  for  taking  more  than  half  the  work  off  my  hands,  my 
share  of  this  edition  coming  to  an  end  at  p.  684,  Vol.  I.,  with  the  close 
of  the  section  on  "  Removal  of  the  Breast."  It  is  right  that  I  should 
add  that  I  am  also  responsible  foi-  nearly  all  the  new  illustrations. 

I  would  take  this  opportunity  of  also  expressing  my  gratitude  lioth  to 
the  publishers,  Messrs.  Churchill,  and  the  printers,  Messrs.  Pardon  and 
Sons,  for  the  forbearance  which  has  been  so  patiently  shown  to  me.. 

Of  the  199  illustrations  in  the  first  edition  the  majority  were  made 
by  Mr.  C.  W.  Hogarth.  For  most  of  those  which  have  since  been  added 
I  am  indebted,  through  M.  Masson,  the  publisher,  to  Prof.  Farabeuf's 
Precis  de  Manuel  OiJcraioire  ;  through  Herren  Lipsius  and  Tischer,  of 
Kiel,  to  Prof.  Esmarch's  and  Dr.  Xowalzig"s  Chirurnische  Technili ;  and 
to  the  Ahdominal  S'lmjery  of  Mr.  Greig  Smith  and  Mr.  -T.  Swain.  M}^ 
knowledge  of  the  second  book  is  entirely  owing  to  Mr.  Lockwood.  I 
should  also  acknowledge  here  my  indebtedness  to  the  late  Sir  W.  Mac 
Cormac,  the  late  Mr.  Anderson,  and  to  Mr.  Jessett  and  Mr.  F.  T.  Paul 
for  their  permission  to  make  use  of  blocks  and  illustrations.  I  have, 
also,  gratefully  availed  myself  of  the  permission  of  Mr.  Heath — a  per- 
mission the  more  acceptable  and  valued  because  unsought— to  make 
use  of  any  of  the  illustrations  in  his  M-ell-known  Course  of  Operative 
Simiery.  These  illustrations,  by  M.  Leveille,  of  Paris,  have  long  been 
familiar  to  operating  surgeons. 


viii  PIJKFACE. 

^[r.  ('.  Bellinoliain  Smith,  obstetric  registrar  and  tiitor  at  Guv's 
Hospital,  has  thoroughly  revised  and  largely  re-written  the  chapters 
dealing  with  "  Operations  on  the  Ovary  and  Uterus  ;'"  Dr.  Dakin  having 
given  this  help  in  the  last  edition. 

In  this  erlition  it  has  been  found  advisable  to  expand  the  book  into 
two  volumes. 

I  am  well  aware  that  the  book  will,  from  time  to  time,  require  much 
alteration.  This  is  unavoidable  in  a  subject  so  progressive  and 
changeful  as  Modern  Surgery  ;  it  is  especially  unavoidable  when  a 
writer  desires  .to  do  full  justice  to  the  work  done  by  the  crowd  of 
labourers  engaged  in  the  same  field  at  the  present  time.  Many  of  the 
methods  suggested  in  these  pages  Avill.  later  on,  be  reijected,  but  it  is 
only  by  submitting  novelties  and  suggestions  to  the  one  true  test,  that 
of  Time,  that  we  shall  know  how  many  are  really  worthy  to  survive.  If 
ra}'  book  aids  in  bringing  about  the  application  of  this  test,  it  will  not 
have  failed,  altogether,  in  its  pvirpose. 

The  sections  on  "Antiseptic  Surgery"'  and  on  "  Ana?sthetics,"  given 
in  the  second  edition,  have  been  again  omitted.  They  have  been 
completely  superseded  by  Mr.  Lockwood's  Aseptic  Stir<ien/  and  Dr. 
Hewitt's  Ancesthetics  and  their  Administration,,  two  books  which  should 
be  in  the  hands  of  every  senior  student. 

The  plan  of  the  book,  with  which  some  of  my  judges  found  faidt, 
remains  unchanged.  I  adopted  the  division  by  Eegions  deliberately, 
desiriiig  that  those  for  whom  the  book  is  intended  should  study  the 
anatomy  of  each  region  at  the  same  time  as  the  account  of  the 
operations, 

I  take  this,  the  last  opportunity  which  an  active  share  in  a  fresh 
edition  of  my  book  will  give  me.  of  again  saying  plainly  that  it  is 
not  intended,  that  it  never  has  been  intended,  for  those  of  large 
suro-ical  experience.  I  wrote  it  in  the  hope  of  helping  those  to  whom 
1  have  alluded  at  the  top  of  the  title-page. 

It  remains  for  me  to  acknowledge,  very  gratefully,  the  encourage- 
ment given  me  by  my  reviewers  and  a  host  of  correspondents  from  all 
parts  of  the  world.  I  only  wish  that  my  book  deserved  better  the  kind 
thine-s  that  verv  manv  have  written  of  it. 

W.  H.  A.  JACOBSON. 
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PAET    T. 
OPERATIONS   ON   THE   UPPER   EXTREMITY. 

CHAPTER    I. 
OPERATIONS     ON     THE     HAND. 

AMPUTATION    OF    THE    FINGERS. 

Practical  Anatomical  Points. — I.  Position  of  thp:  Joints  (Fig.  i). — 
This  has  to  be  remembered — (a)   in  front,  (J3)  behind. 

(a)  In  front. — Three  sets  of  creases  correspond  here,  though  not 
exactly  to  the  joints.  Of  these,  the  lowest  crease  is  just  above  the 
joint ;  the  middle  is  opposite  to  the  inter-phalangeal  joint ;  the 
highest,  nearly  f  inch  Ijelow  the  metacarpo-phalangeal  joint. 

Fig.  I. 


(Farabeuf.) 

(^)  Beliind. — It  is  to  be  remembered  here  (i)  that  in  each  case  it 
is  the  upper  bone  which  forms  the  prominence — viz.,  the  knuckle  is 
formed  by  the  head  of  the  metacarpal  bone,  the  inter-phalangeal 
prominence  by  the  head  of  the  first  phalanx,  and  the  distal  one  by 
the  head  of  the  second ;  (2)  that  the  joint  in  each  case  lies  below 
the  prominence,  the  distal  joint  being  yV  inch,  the  inter-phalangeaL 
i  inch,  and  the  metacarpo-phalangeal  joint  about  i  inch  below.* 

*  The  terms  "  above  "  and  ••  below  "  mean  nearer  to  and  farther  from  the  trunk. 
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may  be  (a)  equal, 


II.  SiiAPE  OF  THE  JoLNTS. — In  the  distal  and  the  inter-phalangeal 
the  joint  is  concave  from  side  to  side,  and  presents  a  concavity  towards 
the  tips  :  in  the  metacarpo-phalangeal  joint,  on  the  other  hand,  th.e 
convexity  is  towards  the  finger-tips. 

III.  The  Theca. — This  fibrons  tunnel  running  down  to  the  bases  of 
the  distal  phalanges  and  upwards  to  the  palm  gapes  widely  after  section. 
From  the  readiness  with  which  the  tendons  conduct  sepsis  into  the  fore- 
arm itself,  care  should  be  taken  to  keep  even  such  a  small  amputation  as 
that  of  a  finger  strictly  sterile,  and,  in  amputating  throiigh  damaged 
parts,  the  flaps  should  not  be  too  closely  united  with  sutiires. 

Operations   for   Amputation   of  the    Fingers. — As  one 

iixed  method  is  rarely  available,  and  as  the  riile  here  to  remove  as  little 
as  possible  is  unalterable,  several  should  be  pi-actised,  including  among 
them  the  following  four,  of  which  the  first  two  are  the  liest — viz. : 

1.  Long  palmar  flap  (Figs.  2,  5  and  6). 

2.  Long  palmar  and  short  dorsal  flap  (Fig.  7). 

3.  Two  lateral  flaps  (Figs.  4  and  7).     These 

{/3)  miequal. 

4.  One  long  lateral  flap. 

•  5 .  Two  equal  antero-posterior  flaps.* 
Of  these,  the  palmar  flap  is  usiaally  the  one  made  use  of.  Though,  as 
the  hands  are  by  far  most  frequently  placed  in  the  prone  position,  a 
<lorsal  flap  falls  more  easily  into  place,  and  gives  a  more  concealed  scar, 
a  palmar  flap  has  the  greater  advantages  of  a  scar  which  is  not  pressed 
upon  when  anything  is  held  in  the  hand,  of  possessing  finer  sensitive- 
ness in  touch  and  better  nutrition  ;  furthermore,  this  flap  is  availaljle 
oven  in  the  last  phalanx,  where,  from  the  presence  of  the  nail,  a  dorsal 
flap  is  not  obtainable  (Fig.  2). 

Amputation  of  a  Distal  Phalanx  by  a  Palmar  Flap 

(Fig.    2). — First    Method. — The    hand    being   pronated.    a    strip   of 

sterilised  gauze  wound  round  the  pha- 
lanx so  as  to  give  a  firm  grip,t  and  the 
adjacent  fingers  well  flexed,  the  surgeon, 
having  placed  his  left  forefinger  just 
below  and  behind  the  joint,  and  flexed 
the  phalanx  strongly  with  his  thumb  (a 
step  not  always  easy  with  infiltrated  tis- 
sues). cuts.J  with  a  slightly  semilunar 
sweep,  and  drawing  the  blade  from  heel 
to  toe,  straight  into  the  joint.  To  eftect 
this  neatly,  the  convexity  of  the  sweep 
should  pass  yV  inch  below  the  prominence 
or  angle  produc(Ml  by  flexion,  the  sweep 
being  made  by  laying  on  the  whole  edge 
of  the  knife,  while  with  the  point,  as  this 
incision  begins  and  ends,  the  lateral  liga- 
ments are  partly  cut.  The  joint  being 
thiis  freely  opened,  the  knife  is  insinu- 

•  These  will  produce  a  stump  with  an  exposed  scar. 
t  In  the  drawing  this  is  left  out  for  the  sake  of  distinctness. 

t  The  knife  in  all  these  finger  amputations  should  be  narrow,  short,  and  slender,  yet 
strong  (Figs.  2  and  6). 
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ated  lit'hind  llic  l)as('  of  llic  jilialaiix  (a  step  wliicli  is  l;irilitalt.'d  by 
depressing"  and  i)ullini;-  on  the  phalanx),  and  llicn.  being  kept  close 
to,  and  parallel  Avitli,  the  bone,  cuts,  with  a  steady  saM'ini;'  movement, 
a  flap  well  ronnded  at  its  extremity,  aboi;t  two-thiids  in  Iciioth  di' 
the   ]>nl])  (if  lilt'    nni^'iT.'"* 

Second  Method. — The  hand  l)t'ing-  sni)inated.  llic  linger  to  bo 
operated  t)ii  i-xtended.  and  the  others  flexed  ont  of  the  way,  a  palmar 
flap  is  ent  by  transiixion.  the  knife  being  entered  just  below  the  palmar 
crease,  the  joint  being  then  opened  from  tlie  dorsum  as  before,  and  the 
])halanx  lastly  disarticulated.  If  transfixion  be  made  use  of  the 
following  comment  of  Mr.  Treves  (Oper.  I'^anj..  vol.  i.  j).  327)  must 
be  remembered  :  "  In  no  operation  upon  the  lingers  is  it  well  to  cut  the 
flaps  by  transiixion.  ]n  cutting  a  pahnar  flap  by  this  means  there  is 
danger  of  slitting  up  the  digital  arteries.  The  flap,  moreover,  is  apt  to 
be  ])ointed  and  scanty,  and  to  contain  fragments  of  tendon." 

Third  Method. — If  the  surgeon  has  no  narrow  knife  by  him,  he 
may  modify  the  last  method  by  cutting  his  palmar  flap  first,  but  from 
Avithout  inwards  ;  he  then  opens  the  joint  from  the  dorsum,  and  dis- 
articulates. 

As  a  rule,  no  vessels  re(]uire  ligature.  An}"  tendon  that  is  jagged 
should  be  cut  square. 

DiflB.ctilties  and  Mistakes  in  Amputation  of  a  Distal  Phalanx. — 
(0  The  flap  may.  of  course,  be  made  too  short;  it  is  often  made  too 
]K)inted.  J  would  take  this  opportunity  of  reminding  my  younger 
I'eaders  that  as  the  long  bones  of  the  hand  are  large  in  relation  to 
their  soft  parts,  the  flap  or  flaps  should  always  be  cut  sufficiently"  long. 
The  student  must  in  this,  liis  first  ampiitation,  fix  iipon  his  mind  a 
rule  which  must  lie  followed  in  all  amputations,  large  or  small — to 
measure  with  the  eye  whether  the  flap  or  flaps  will  be  sufficient,  just 
before  the  flap  is  finally  cut.  (2)  If  the  phalanx  be  not  sufiiciently  flexed, 
or  if  the  site  of  the  joint  has  not  first  been  marked  out  with  the  nail,  the 
latter  will  not  he  readily  opened.  It  is  very  common  for  students, 
forgetting  that  in  the  case  of  each  joint  this  lies  below  the  correspond- 
ing prominence  (Fig.  i),  to  cut  above  the  level  of  the  joint  hei'e.  their 
knife  sawing  against  the  neck  or  head  of  the  second  phalanx.  (3)  It  is 
often  ditficult  to  pass  the  knife  readily  behind  the  base  of  the  phalanx, 
especially  in  cases  where  the  lilade  is  too  broad,  or  where,  as  in  well- 
developed  hands,  the  base  of  the  phalanx  is  strongly  tuberculated.  (4)  If 
there  be  any  hitch  in  passing  the  knife  behind  the  phalanx,  the  outline 
of  the  flap  is  very  likely  to  be  jagged,  and  to  cause  sloughing. 

Amputation   of  the   Second   Phalanx  (Figs.  4  and  5).— 

This,  as  a  rule,  should  be  performed  through  the  phalanx,  and.  when- 
ever this  is  possible,  beyond  its  centre,  so  as  to  leave  the  upper  half  or 
third  of  the  phalanx,  and  thus  ensure  some  attachment  of  the  flexor 
sublimis  being  preserved. 

While  the  rule  not  to  amputate  a  finger  at  the  joint  between  the 
first  and  second  phalanges,  and  a  fortiori  through  the  first  phalanx,  is  a 

*  If  the  flap  is  insufficient,  the  head  of  the  second  phalanx  must  be  removed.  In  this 
and  in  other  amputation*  in  the  hand,  owing  to  the  soft  parts  cat  tlirough  being  often 
infiltrated  and  fixed,  the  flaps  are  easily  made  too  short,  frohi  tlie  desire  of  the  surgeon 
to  leave  as  much  as  possible. 
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sound  one,  as  there  is  a  riyk  of  leaving  a  stump  stift'  and  incapable  of" 
flexion,  there  is  no  doubt  whatever  that  at  times  the  aljove  amputation 
has  been  followed  by  the  flexor  tendon  taking  on  a  fresh  and  sufficiently 
firm  adhesion,  and  so  leaving  a  longer  and,  withal,  a  mobile  stump. 

In  the  following  special  cases  the  whole  or  part  of  the  first  plialanx 
may  be  left,  and  in  all  of  them  the  severed  flexor  tendons  should  be 
carefully  stitched  M'ith  sterilised  silk  to  the  cut  theca  and  periosteum, 
or  into  the  flaps  before  these  are  adjusted.  Another  plan  is  to  suture 
together  the  flexor  and  extensor  tendons  (cut  S(jaare)  over  the  end  of 
the  bone  (Waring). 

(i)  In  the  case  of  the  index  finger  tlie  proximal  plialanx  will  be  a  useful  opponent  to 
the  thumb,  as  in  holding  a  pen.  (2)  In  the  case  of  the  little  finger,  leaving  the  proximal 
phalanx  will  give  greater  symmetry  to  the  hand  when  this  is  flexed,  and  it  .should 
accordingly  be  left,  if  the  patient  desire  . 

it.     (3)  In  amputation  of  all  the  fingers.  Fig.  4. 

the  proximal  phalanx  of  one  should,  if 
possible,  always  be  left  to  oppose  to  the 
thumb.  (4)  Where  a  patient  insists  on 
having  the  proximal  phalanx  left,  after 
the  risk  of  stiffness  has  been  explained 
to  him.  The  more  care  is  taken  to  fix 
the  severed  flexors  to  the  theca  or  ex- 
tensors, the  more  quickly  the  .stump 
heals,  and  the  younger  the  patient,  the 
greater  will  be  the  movement  gained.* 


Fig.  3. 


A.  Flaps  after  amputation  of  terminal 
phalanx,  b.  Flaps  after  amputation  through 
second  phalanx,  c.  Amputation  of  second 
phalanx  (Heath).  In  each  case  antero- 
posterior flaps  liave  been  made.  In  b  the 
flexor  tendon,  and  in  c  both  flexor  and 
extensor  tendons,  should  be  sutured  as 
directed  above. 


Different  methods  for  partial  re- 
moval of  the  fingers.  In  the  index,  two 
rounded  lateral  flaps  ;  in  the  middle 
finger,  two  square  dorsal  and  palmar  ; 
in  the  case  of  tlie  ring  finger,  two 
rounded  flaps,  dorsal  and  palmar ;  and 
in  the  little  finger,  a  single  dorsal  flap, 
are  shown.     I'Farabeuf.) 


Amputation  through,  or  Disarticulation  of  the  Middle 
Phalanx. 

(i)  By  a  Long  Palmar  or  Dorsal  Flap  (Figs.  5  and  6),  or  by 
Dorso-palmar  Flaps,  the  flaps  being  equal,  or  the  palmar  one  the 
longer  (Figs..  4  and  7). 


*  Dr.  Tiffany,  of  Baltimore  (Trans.  Avier.  Surff.  Assoc,  vol.  ii.  p.  826),  says  that  he 
has  been  in  the  habit  "for  a  number  of  years"  of  passing  the  stitches  which  unite  the 
skin  through  the  tendons  and  their  sheaths  in  amputation  at  the  joint  between  the  first 
and  second  phalanges.  "  I  have  never  failed,  as  far  as  I  can  remember,  to  secure  quite 
as  good  movement  as  if  Nature  had  originally  made  an  attachment  there  for  these 
tendons." 
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By  Dorso-palmar  Flaps. — The  surgeon,  liaviug  marked  with  his  left 
forelinger  and  thumb*  the  spot  where  lie  intends  to  divide  the-  bone, 
cuts  between  these  points  a  short,  well-rounded  dorsal  Hap  of  skin  ;  he 
then  sends  his  K-iiife  across  below  the  bone,  makini'-  it  enter  and  emerge 


Amputation  through  the  iuter-phalangeal  joint  by  a  long  palmar  flap,  the  joint 
being  opened  lirst.     (Fergusson.) 


Fig.  6. 


Amx)utatiou  through  the  second  phalanx  by  a  long  palmar  flap,  this  being  made 
first  by  transfixion.     (Fergusson.) 

at  the  base  of  the  first  flap,  and  cuts  a  palmar  flap  about  -n  inch  in 
length,  and  not  pointed.  The  flaps  are  then  retracted,  the  bone  cleared 
with  a  circular  sweep  of  the  knife,  and  divided  in  the  manner  given 
below. 

By  Lateral  Flaps  (Figs.  4  and  7). — The  site  where  the  bone  is  to  be 
sawn  having  been  marked  by  the  left  forefinger  and  thumb  placed  on  the 
dorsal  and  palmar  aspects  of  the  finger  at  this  level,  the  surgeon,  look- 
ing over  the  linger,  enters  his  knife  in  the  centre  of  the  palmar  aspect, 
and  carries  it,  cutting  an  oval  flap,  about  ^  inch  in  length,  to  a  corre- 
sponding point  on  the  centre  of  the  dorsiim.  and  then  from  this  point 


These  are  left  out  of  the  drawiuics  for  tlje  sake  of  distinctness. 
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down  again  over  the  side  of  the  finger  nearest  to  him,  to  the  point  where 
the  knife  was  first  entered.  The  flaps  being  dissected  up  as  thick  as  pos- 
sible, and  the, remaining  soft  parts .  severed  with  a  circular  sweep,  the 
bone  is  divided  \\ith  saw  or  bone-forceps.     If  necessary,  one  flap  can  be 


Fig.  7. 


In  the  second  finger,  amputation  through  tlie  second  phalanx  by  lateral  flaps  is 
shown.  The  bone  has  been  divided  below  the  insertion  of  the  flexor  sublimis ;  if 
there  were  anj'  doubt  about  this,  the  tendon  would  be  stitched  to  the  theca  and 
flaps,  as  advised  at  p.  4.  In  the  index  finger,  amputation  through  the  second 
phalanx  by  short  dorsal  and  long  jialmar  flaps  is  figured.  The  left  finger  and 
thumb  of  the  surgeon,  which  would  mark  the  base  of  the  flaps,  are  left  out  for  the 
sake  of  distinctness.  The  flaps  for  amputation  of  the  index  finger  at  the  metacarpo- 
phalangeal joint  are  also  shown,  the  straight  part  of  the  incision  being  placed  rather 
to  the  radial  side  of  the  head  of  the  metacarpal  bone.  The  scar  would  be  better 
hidden  if  the  incision  had  been  placed  on  the  ulnar  side  (p.  8). 

In  the  thumb,  the  flaps  for  amputation  at  the  carpo-metacarpal  joint  are  indi- 
cated. The  two  *  *  show  where  the  radial  artery  may  be  wounded,  near  the  joint, 
and  in  the  interosseous  space,  in  this  amputation  (p.  11). 

Ligature  of  the  radial  artery  at  the  back  of  the  wrist  is  also  represented.  The 
radial  vein  crosses  the  wound  from  angle  to  angle.  The  artery,  with  the  ligature 
under  it,  is  shown  between  the  extensor  ossis  metacarpi  and  extensor  primi  iuter- 
nodii  in  the  lower  angle,  and  the  extensor  secundi  internodii  in  the  upper  angle  of 
the  wound  (p.  63). 


cut  longer  than  the  other.  In  using  the  bone-forceps  the  concave  surface 
is  alwaj's  to  be  turned  away  from  the  trunk  ;  if  this  precaution  is  taken, 
and  the  bones  severed  quickly,  the  section  will  be  clean,  and  not  crushed. 
But  a  fine  metacarj^al  or  a  small  Butcher's  saw  is  the  safer  instrument. 

Amputation  of  a  Finger,  e.g.,  Second  or  Third,  at  the 
Metacarpo-phalangeal  Joint  (I'igs.  7,  8.  9  and  10).— This,  the 

commonest  amputation  in  the  hand,  should  be  often  practised.  It  is 
usually  performed  by  the  modified  oval  method,  the  en  ra<juette  of 
Malgaigne.  Lateral  flaps  I  consider  better.  Other  methods,  to  be  used 
according  to  the  condition  of  the  soft  parts,  are  shown  below  (Fig.  10). 

The  hand  having  been  pronated,  the  radial  and  ulnar  arteries  com- 
manded by  an  Esmarch's  bandage  or  the  fingers  of  an  assistant  above  the 
wrist,  some  sterilised  gauze  wrapped  round  the  damaged  finger,  and  the 
adjacent  ones  flexed  out  of  the  A\'ay  or  held  aside  with  strips  of  sterilised 
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Fig.  8. 


gau/.c,  the  point  of  the  kiiile  is  entered  f  iiicli  al)ove  the  IutuI  of  thc^ 
metai-arpal  bone,  snnk  down  to  the  bone  itself,  and  then  carried  down 
in  the  middle  line  till  it  gets  well  on  to  the  base  of  the  phalanx  ;  then, 
diverging  to  one  side,  the  knife  is  carried  obliquely  below  the  web'^ 
across  the  palmar  aspect  of  the  first  phalanx  below  the  palm,  and  then 
around  the  other  side  of  the  phalanx  (also  below  the  web)  so  as  to  join 
the  straight  part  of  the  incision  which  lies  over  the  head  of  the  meta- 
carpal bone. 

Lateral  Flaps. — In  practice,  especially  in  the  country,  where  an 
anaesthetic  is  not  always  easily  available,  it  is  much  preferable,  because 
quicker,  to  make  two  separate  incisions, 
each  beginning  f  inch  above  the  head  of 
the  metacarpal  bone,  and  meeting  again  on 
the  centre  of  the  base  of  the  palmar  aspect 
of  the  first  phalanx,  well  below  the  palm, 
instead  of  carrying  the  knife  continuously 
round  the  finger.  This  method  is  not  only 
quicker,!  but  it  does  not  leave,  as  in  the  first 
method,  a  small  tongue  of  tissue  on  the 
palmar  aspect,  which  is  a  little  difficult  to 
adjust  satisfactorily,  and  behind  which  dis- 
charges may  collect. 

In  either  case  the  knife  should  be  used 
boldly,  the  extensor  tendon  severed  in  the 
first  incision  over  the  head  of  the  metacarpal 
bone,  and  the  soft  parts  at  the  sides  cut  to 
the  bone.  Then,  one  lip  of  cut  tissue  being 
taken  up  with  the  finger  and  thumb,  the 
flaps  are  dissected  up  as  thick  as  possible, 
tendons  cut  clean  and  square,  the  lateral 
ligaments  severed,  and  the  joint  opened  by 
recollection  of  its  site  well  below  the  project- 
ing knuckle  (p.  i,  Fig.  i).  Disarticulation 
will  be  facilitated  by  twisting  the  finger, 
first  to  one  side,  and  then  to  the  other,  so 
as  to  render  tight  the  parts  which  remain  to  be  cut. 

Where  strength  has  to  be  considered  rather  than  appearance,  the  head 
of  the  metacarpal  bone  should  be  left,  whatever  be  the  rank  in  life  of 
the  patient,  as  the  transverse  ligament  is  thus  less  interfered  with,  the 
hand  less  weakened,  and  the  palm  not  opened  up.  But  where  appear- 
ance is  the  most  important  point,  and  the  mutilation  is  to  be  hidden  as 
much  as  possible  by  the  approximation  of  the  fingers,  the  head  of  the 
bone  should  be  removed  by  a  narrow-bladed  saw  or  by  bone-forceps^: 
(Fig.  9).  In  either  case  the  section  should  be  made  obliquely  from 
above  downwards  and  from  behind  forwards,  so  as  to  remove  more  on 
the  dorsal  than  the  palmar  aspect.     In  such  cases,  after  a  little  practice. 


Incisions  for  amputation  at 
the  metacarpo-plialaugeal  joint 
If  the  metacarpal  bone  requires 
removal  as  well,  the  apex  of  the 
incision  would  be  prolonged  up- 
wards.    (Fergusson.) 


*  Cutting  into  the  web  wiU  lead  to  much  more  haemorrhage,  too  short  flaps  unless  the 
head  of  the  bone  is  removed,  and  increase  of  pain  in  healing. 

t  Because  it  avoids  the  hitch  usually  met  with  in  carrying  the  knife  around  the  base 
of  one  tingcr  between  two  others. 

J  AVith  the  precautious  given  at  p.  6.     The  saw,  avoiding  splintering,  is  preferable. 


OPERATIONS  OX   THE  I7PPER  EXTREMITY. 


it  is  not  necessary  to  perform  disarticulation,  the  metacarpal  bone  being 
severed  after  the  flaps  have  been  dissected  upwards  to  the  proper  level. 
Here,  too,  care  must  be  scrupulously  taken  not  to  interfere  A\'ith  the 
tissues  in  the  palm. 

After  removal  of  the  finger  and  the  Esmarch's  bandage,  one  or  more 
digital  vessels  will  require  ligature,  lying  rather  deeply  opposite  the  web 
of  the  finger.* 

In  the  case  of  the  index  (Figs.  7  and  loj  or  little  finger,  the  straight 
part   of  the   oval   incision  should  be  placed  to  the  ulnar  side  of  each 

I'li;.  q. 


Amputation  of  the  middle  finger  by  lateral  flaps  (Heath).  The  neck  of  the  bone 
should  be  more  fully  cleaned,  the  tendons  separated,  and  the  bite  of  the  forceps 
pressed  more  securely  round  the  neck  of  the  bone. 

metacarpal  bone,  rather  than  in  the  dorsal  mid-line,  as,  in  the  former 
case,  the  line  of  incision  will  be  better  concealed  between  the  thumb  and 
second  finger,  and  in  the  latter,  be  less  visible  in  the  ordinary  pronated 
position  of  the  hand.  In  these  cases  the  saw  or  bone-forceps  should  be 
applied  obliquely  from  without  in\Vards  and  from  within  outwards 
respectively,  so  as  to  leave  no  projecting  bone  on  the  radial  or  ulnar 
aspect  of  the  hand,  and,  in  the  former  case,  to  allow  of  the  thumb  being 
readily  approximated  to  the  adjacent  fing-er. 

It  may  be  worth  while  to  add  one  hint  with  regard  to  the  after-treat- 
ment, and  that  is,  not  to  bandage  the  adjacent  fingers  too  closely  or  too 
long  together,  otherwise  a  tendency  to  cross  at  their  points  will  be 
noticed  later  on. 

Disarticulation  by  a  Circular  Incision  with  a  Straight 
One  on  the  Dorsum  (Fig.  10;.— This  method,  a  modification  of  the 
one  671 1'aquette,  is  preferi'ed  by  Farabeuf  as  simpler  and  sacrificing  less 
skin.     The  hand  being  completely  supinated,  and  the  other  fingers  bent 

*  Care  should  be  taken  to  secure  these  vessels,  especially  where  they  are  enlarged  in 
any  inflammatory  condition,  otherwise  profuse  bleeding  may  take  place  a  few  hours 
after  the  operation. 
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out  of"  Iht'  way.  llu'  surp'oii  cuts  at-rdss  tlicrool  of"  tlif  linj^ci-  in  the 
<ligito-))alniar  iold.  yoinj^'  down  to  the  Ixmc.  and  cncroacliini;"  aw  tar  as 
])o.ssil)K'  on  the  sides  of"  the  Jinizcr.  'i'he  hand  l)ein<^'  })ronated.  the  eiids 
of  the  oircuhir  incision  are  ])i"olonL;ed  up  To  the  niiddh'  line  ofthe  dorsal 
aspect  of"  the  finder,  wliere  a  straight  cut,  beyinnini;'  a  little  above  the 
level  of  the  joint,  is  drawn  down  to  and  i)er))endiculai-  to  the  lii'st.  \iy 
this  means,  two  I'imht-anuled  flaps  are  niarke-d  out.  These  are  raised, 
and  the  bone  disarticulated,  by  tlie  st^eps  already  L^iven. 

Fi<;.   10 


Differeut  metliods  of  ainputatiui:;  the  tliuml)  and  Ihif^ers  at  their  nietacarjio-pha- 
langeal  joint's.  In  the  case  of  the  thumb  a  lonp;  pahnar  flap  lias  been  made  ;  in  the 
index  a  palmar  and  external  flap  ;  in  the  middle  finger  a  circular  incision  and  a 
straight  dorsal  cut  la  modification  of  the  method  en  raqufttc]  have  been  emploj-ed  ; 
the  ring  finger  has  been  removed  l)y  two  lateral  flaps,  and  the  little  one  liy  au 
internal  and  palmar  flap.     iFarabeuf.) 

Amputation  by  a  Single  Flap.— AVhere,  owino-  to  the  state 

of  the  soft  i)arts.  this  method  is  required,  Fig.  lO  shows  how  it  may  be 
employed. 

Amputation  of  a  Finger,  together  with  Removal 
(complete  or  partial)  of  its  Metacarpal  Bone. — This  opera- 
tion is  easily  performed  by  a  modification  of  the  method  en  rtiqaetfe  or 
that  by  lateral  flaps  just  described.  It  is  only  needful  to  prolong-  the 
dorsal  part  of  the  former  incision  or  the  apex  of  the  latter  as  far  as  the 
•carpo-metacarpal  joint.  Disarticulation,  when  the  parts  are  much 
swollen,  will  be  safely  performed  here  by  carefully  prolontiing  back  the 
dorsal  incision  in  a  wound  kept  bloodless  till  the  joint  is  felt  and  seen, 
suitably  manipulating  the  finger  so  as  to  put  the  structures  attached  to 
the  metacarpal  bone  on  the  stretch,  remembering  the  insertion  of 
tendons  into  some  of  these  bones,  and  not  sinking  the  knife  into  the 
palm  for  fear  of  wounding  the  palmar  synovial  sac  or  the  deep  palmar 
ai'ch. 
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In  the  case  of  the  little  finger  the  ulnar  border  should  be  chosen  for 
the  incision,  or,  if  the  dorsal  tissiies  are  much  damaged,  a  palmar  and 
internal  flap  may  be  made.     In  clearing  the  metacarpal  bone  the  knife- 
point must  be  kept  very  close  to  the  bone.    If  only  a  portion  of  the  bone 
needs  removal,  this  should  be  divided  with  a  saw 
Fig.  II.  and  not  bone-forceps.     Farabeuf  gives  the  very 

practical  hint  that  primary  union  should  be  se- 
cured by  the  flaps  meeting  readily.  Otherwise 
the  contraction  of  the  scar  will  drag  upon  the 
next  surviving  finger,  and  cause  it  to  stick  out 
from  its  fellows  in  a  very  ugly  fashion. 

Amputation  of  Two  or  Three  Con- 
tiguous Fingers. — When  (a  very  rare  contin- 
geuc}')  t\\'o  or  more  lingers  require  removal  at  the 
same  level — i.e..  through  their  metacarpo-phalan- 
geal  joints,  or  higher  up — the  modified  racquet  or 
lateral  flaps  may  again  be  employed,  the  apex  of 
the  dorsal  incision  starting  bet^^'een  the  fingers 
when  two,  and  over  the  central  metacarpal  bone 
when  three  fingers  have  to  be  removed. 

AMPUTATION    OP    THE    THUMB. 

Amputation  of  Phalanges  of  Thumb. 

—  \  ery  little  need  lie  said  about  this  operation,  as 
it  is  very  rarely  performed.  Owing  to  its  numerous 
muscles,  the  thumb  is  extremely  mobile,  and  thus 
Eemoval  of  little  finger  ^scapes  injury.  Thanks  to  its  abundant  vascular 
and  its  metacarpal  bone  supply,  trimming  of  the  soft  parts  after  an  injury 
bythe  oval  method.  Care  will  generally  leave  more  of  the  thumb  to  oppose 
has  been  taken  not  to  to  the  fingers  than  any  set  operation, 
cut  into  the  web.  Ampii-  j,^  p^^g^g  ^f  ^ec-rosis  after  whitlow,  I  have  twice 

tation  of  the  wrist  by     ,.^^^,^^.^^1  ij^^i,   phalanges,  the  soft  parts  consoli- 
antero-postenor  flaps  is       ,      .  x-  n    i        -4.1     ^.^  '        •  i      i-  ^.^  ■     + 

also  shown.  (Heath.)  ^^^^"S'  ^^sefiiUy  With  the  aid  of  the  periosteum 
that  A\'as  left.  For  further  remarks  on  preserv- 
ing the  thumb,  see  Excision  of  the  Thumb,  p.  12. 

Operation. — Amputation  of  the  phalanges  of  the  thumb  may  be 
performed,  in  the  case  of  the  distal  one,  by  a  long  palmar  flap,  as  in  the 
case  of  a  finger  (Figs.  2,  5  and  10)  :  in  the  case  of  the  first  phalanx,  by 
antero-posterior,  lateral,  or  a  modification  of  the  oval  method.  In  any 
case  the  incisions  should  be  carried  well  on  to  the  phalanx  to  ensure 
sufficient  flaps  to  cover  the  head  of  the  metacarpal  bone,  together  with 
the  sesamoid  bones,  which  should  never  be  removed. 

The  line  of  the-metacarpo-phalangeal  joint  is  very  nearly  transverse, 
and  lies  just  in  front  of  the  knuckle. 

After  amputation  of,  or  through,  the  phalanges,  the  severed  end  of 
tlie  long  flexor  should  be  carefully  stitched  into  the  angle  of  the  flaps 
and  to  the  extensor  or  into  the  theca  and  periosteum. 

Amputation  of  the  Thumb  at  the  Carpo-metacarpal 

Joint  (Figs.   7  and   12). 

*  This  is  strongly  indicated  in  those  cases  where  it  is  especially  important  to  leave 
the  thumb  long  for  holding  a  pen  or  delicate  instrument. 
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Fig.  12. 


Indications. — Tlii^  t)p(.'ratioii  is  rarely  called  lor  on  the  liviu;.^-  .siil)ject.* 
CiuMsliot  injiuies.  some  jirowtlis  of  the  phalaiii;i'.s  and  metacarpal  Ijoiie 
(see  below,  p.  12),  ei)ithelionia  ot"  a  sear,  and  melanotic  .sarcoma,  occa- 
sionally call  tor  it. 

Operation. — The  position  of  the  joint  hetween  the  trape/.inm  and 
uietacar})al  Ixtne,  its  shape,  with  two  saddle-like  articular  surfaces  fitti.nt;- 
into  each  other  "'by  reciprocal  reception."  and  the  position  of  the  radial 
artery  passing  over  the  back  of  the  styloid  j)rocess  just  above  this  joint 
(Figs.  7  and  38).  and  again,  when  perforating  the  first  interosseous 
space,  lying  close  to  the  metacarpal  bone,  must  be  remembered. 

The  operation  is  usually  performed  by  the  oval  method  (Fig.  7). 

An  Esmarch"s  bandage  having  been  api)lied  al)ove  the  wrist,  the  hand 
held  midway  between  pronation  and  supination,  and  the  thund)  held 
over-extended  so  as  to  relax  the  parts,  the  surgeon  enters  the  point  of  a 
strong  narrow  scalpel  or  bistoury  just  above  the  joint.  This  lies  a  full 
fingers-breadth  below  the  tip  of  the  styloid  process.  Its  position  can 
usually  be  made  out  by  tracing  up  the  metacarpal  bone  with  one  finger 
along  its  inner,  and  the  thumb  along  its  outer,  margin,  the  thmnb 
being  alternately  abducted  and  adducted.  The  knife,  entering  between 
the  tendons  of  the  extensor  ossis  and  primi  internodii,  should  avoid 
la  tahatlCre  anatorniqiie  (p.  6T))  and  the  radial  artery*.  Where  there  is 
much  swelling  comparison  must  be  made  Avith 
the  sound  thumb.  The  incision  is  then  carried 
along  the  dorsum  of  the  bone  as  far  as  the  base 
of  the  first  phalanx,  where  it  passes  (in  the  case 
of  the  left  thumb)  obliquely  to  the  ulnar  side 
above  the  web,  and  then  around  the  palmar 
aspect  of  the  phalanx,  along  the  radial  side,  to 
join  the  dorsal  incision  again.  Taking  up  first 
one  edge  of  the  incision  and  then  the  other,  the 
surgeon  dissects  up  the  soft  parts  from  the  bone, 
keeping  the  knife-point  very  close  to  this,  espe- 
cially on  the  inner  side.  The  extensor  tendons 
and  the  short  muscles  of  the  thumb  being- 
severed,  the  joint  between  the  trapezium  and 
metacarpal  bone  is  felt  for  and  opened,  and 
the  thumb  removed,  liy  putting  the  remaining 
tissues  on  the  stretch  by  twisting  the  meta- 
carpal bone  in  different  directions. 

Amputation  of  the  Thumb  at  the  Carpo- 
metacarpal Joint  by  Transfixion  (Fig.  12). — 
The  hand  being  held  as  before,  and  the  parts 
relaxed  b}'  slightly  adducting  the  thumb,  an 
incision  is  made  (in  the  case  of  the  left  thumb) 
from  the  base  of  the  metacarpal  bone  rather  to 
its  palmar  aspect,  along  its  dorsum,  and  then 
obliquely  to  the  ulnar  side  of  the  base  of  the  first 
phalanx  ;  the  knife,  a  long  narrow  bistoury,  is 
then  pushed  from  this  point,  at  the  junction  of  the  web  with  the  thumb, 
across  the  palmar  aspect  of  the  thumb,  to  the  point  \A-here  the  incision 


*  It  is  uot  uufrcqucntly  used  as  au  examination  test. 


12  OPERATIONS  ON  THE  UPPER  EXTREMITY. 

started,  over  the  carpo-metacarpal  joint.  B}^  c-ntting  outwards,  along 
the  line  indicated  in  Fig.  12,  a  liap  is  formed  of  the  tissues  in  the  ball  of 
the  thumb,  the  knife  being  kept  close  to  the  bone  at  first,  but  used  more 
lightly  and  kept  more  superficial  afterwards,  as  it  comes  out  through  the 
skin  over  the  sesamoid  bones  and  base  of  the  lirst  phalanx,  to  avoid  being- 
locked  here.  This  flap  being  held  back,  the  metacarpal  bone  is  dissected 
out  by  keeping  the  knife  close  to  it,  the  joint  opened,  and  the  thumb 
removed  as  before. 

On  the  right  side,  it  is  better  to  cut  the  palmar  flap  by  transfixion 
first,  making  it  enter  and  emerge  just  as  above  given.  'J'he  Ijlade  of  the 
knife  is  then  drawn  from  the  base  of  the  first  phalanx  oblicpiely  across 
the  dorsum  of  the  metacarpal  bone,  from  one  extremity  of  the  transfixion 
incision  to  the  other.     The  operation  is  then  completed  as  before. 

In  practice,  total  removal  of  the  thumb  is  one  of  the  rarest  amputa- 
tions. Part  of  the  metacarpal  bone  should  alwaj^s  be  left,  if  possible. 
Even  if  stiff,  it  will  be  most  useful  when  the  fingers  are  opposed  to  it. 
The  long  flexor  should  always  be  sutured  as  advised  at  p.  4. 


PARTIAL    EXCISION    OF    THE    THUMB. 

Removal  of  Phalanges. — Owing  to  the  exceeding  value  of  the 
thumb,  a  ])lialanx  should  always  be  preserved,  if  possible,  not  only  in 
whitlow-neci'osis.  but  in  the  case  of  the  first  or  proximal  phalanx  when 
it  is  the  seat  of  enchondroma.  By  this,  not  only  is  appearance  saved 
by  the  lessened  shortening,  but  the  use  of  the  long  flexor,  in  particular,- 
is  preserved. 

Mr.  Eoycs  Bell  (^Lancet,  1872,  vol.  ii.  p.  846)  published  a  case  in  which  he  excised 
the  proximal  phalanx  iu  a  woman,  aged  19,  for  a  huge  enchondroma  of  sixteen  years' 
growth,  the  joints  being  movable.  The  phalanx  was  excised  by  two  semilunar  incisions 
over  the  tumour,  the  knife  kept  close  to  the  bone,  and  the  joints  opened.  No  tendons 
were  cut.  Eighteen  months  later  the  condition  of  the  thumb  was  excellent,  both  for  all 
general  movements  and  for  writing. 

In  1897  I  performed  a  like  operation  on  a  patient  aged  33.  The  lirst  phalanx  of  the 
right  thumb  was  removed,  by  a  single  dorsal  incision,  for  an  enchondroma  of  twelve 
years'  standing,  and  the  base  of  the  distal  one  resected  for  a  similar,  but  much  smaller, 
growth.  The  long  flexor  was  stitched  to  the  portion  of  the  distal  phalanx  left.  The  thumb 
was  put  up  iu  a  perforated  zinc  splint.  Healing  was  complete  in  three  weeks ;  active 
and  passive  movements  were  then  assiduously  begun.  When  I  last  saw  the  patient,  six 
mouths  after  the  operation,  the  thumb  was  much  shortened  and  also  somewhat  weaker 
than  its  fellow,  but  it  was  steadily  gaining  in  strength  and  usefulness,  and  its  movements 
were  almost  completely  restored. 

Removal  of  Metacarpal  Bone. — This  should  always  be  excised, 
wherever  possible,  in  preference  to  sacrificing  a  part  of  such  incalculable 
value  as  the  thumb. 

Sir  W.  Fergusson  QPract.  Surg.,  p.  322),  in  speaking  of  this  operation,  says  that  he  saw 
it  once  performed,  and,  though  the  member  was  far  from  strong,  the  patient  could  use  a 
needle  with  tolerable  facility  afterwards,  and  he  further  remarks  that  the  comparative 
shortness  of  the  bone  removed,  and  the  tirm  cushion  of  soft  parts  that  remains  after  its 
excision,  will  make  the  remaining  part  useful. 

A  straight  incision,  which  reaches  \  inch  beyond  each  exti'emity  of  the 
bone,  having  been  made  along  the  dorsum,  the  tendons  are  drawn  aside ; 
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the  (lisfjil  t'lul  jintl  jdiiit  arc  next  clrari'd  and  dpcncd.  when  tlic  Ikhic  (•.■m 
be  used  us  a  knci-  wlulst  it  is  treed  IVuiu  the  aoi't  parts  t)ii  the  puhuur 
aspect  and  then  disarticuhited.  Heiuoval  of  this,  as  with  the  other 
inetacar})als,  is  sonietiines  facilitated  by  dividino-  the  bone  in  the;  centre 
and  removing  it  in  two  pieces.  In  young-  subjects  the  epiphysis,  if 
health}',  should  bo  left.  If  jwssible,  the  periosteum  should  always 
be  preserved. 

The  radial  artery  must  be  remendjered  both  on  the  ulnar  side  of  the 
nietacari)al  bone  and  at  tlie  carpo-metacar])al  joint  (Figs.  7  and  38). 

Excision  of  Metacarpo-phalangeal  Joint. — This  ma)  be  very 

occasionally  recpiired  in  those  cases  where  a  dislocation  of  the  first 
phalanx  cannot  be  reduced,  either  as  a  primary  operation  or,  later  on, 
in  a  young  and  liealtliy  patient,  to  whom  the  stiffness  is  a  serious  draw- 
back. Still  rarer  cases  are  those  where  the  dislocation  can  be  reduced 
but  recurs  at  once. 

An  incision,  i^  inch  long,  on  the  radial  side  will  leave  least  scar. 
AVhen  the  joint  is  opened,  any  tight  bands,  whether  of  the  lateral  or 
the  transverse  fibres  uniting  the  sesamoid  bones,  and  corresponding 
to  the  glenoid  ligament  or  the  flexor  brevis,  are  divided.*  If  more  is 
required  the  soft  parts  are  freely  retracted,  and  the  head  and  lower  end 
of  the  metacarpal  bone  having  been  cleared  by  keeping  the  knife-point 
closely  applied  to  them,  sufficient  is  then  removed  hi  situ  by  a  narrow- 
saw,  which  is  preferable  to  bone-forceps.  Free  resection  of  this  bone  will 
probably  sviftice,  if  sufficiently  free  ;  but  if,  owing  to  the  amount  of 
matting,  or  previous  inflammation,  there  be  additional  risk  of  ankylosis, 
the  base  of  the  first  phalanx  should  l)e  removed  as  well.  Care  must  be 
taken,  before  this  is  done,  to  detach  carefully,  as  completely  as  possible, 
the  tendons  inserted  into  it.  together  with  the  periosteum.  Passive 
movements  should  be  begun  a  few  days  after,  and  persevered  with 
until  the  cure  is  complete. 


EXCISION    OF    THE    FINGERS. 

Only  excision  of  joints  need  be  alluded  to  here,  as,  save  in  the  case  of 
removal  of  the  distal  phalanx  for  the  last  two  in  the  case  of  the  index) 
for  necrosis,  excision  of  a  phalanx  leaves  a  very  useless  finger. 

Excision  of  an  Inter-phalangeal  or  Metacarpo-phalan- 
geal Joint. — This  may  be  called  for  after  a  clean  cut  into  the  joint 
(circular  saw,  &c.)  ;  in  the  hope  of  saving  one  or  more  damaged  fingei's 
when  several  have  required  amputation  after  a  machinery  accident ;  in 
some  cases  of  compound  dislocation  ;  in  a  few  cases  of  disease — thus,  in 
young  subjects,  in  the  case  of  the  index  finger,  e.'j.,  where  there  is  only 

*  In  a  case  of  Mr.  Turner's  (^Clin.  Soc.  Trcoif.,  vol.  xxi.  p.  170)  it  was  a  very  tense  long 
flexor,  which  had  slipped  to  the  inner  side  of  the  metacarpal  bone,  and  thus  prevented 
reduction  until  pulled  up  with  a  blunt  hook.  Mr.  J.  C.  "W'ordsworth  long  ago  {Lancet, 
1863,  vol.  ii.  p.  443)  published  a  ease  showing  that  the  difficulty  in  reduction  of  this 
dislocation  was  sonietinaes  duo  to  displacement  of  the  long  flexor  tendon.  ilM.  Duplay 
and  Eeelus  {Traite  de  Chirnr;;..  t.  iii.  Fig.  133)  illustrate  this  from  a  specimen  of 
M.  Farabeufs  (^Bull.  do  la  Soc.  dc  Cliir..  187S,  p.  457),  which  shows  extremely  well 
the  head  of  the  metacarpal  caught  between  the  outer  head  of  the  flexor  brevis  on  the  one 
side,  and  the  long  flexor  and  the  inner  hi-ail  of  the  flexor  brevis  on  the  other. 
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one  joint  affected,  and  tlie  mischief  is  limited  to  the  articular  sirrfaces 
and  the  bones  themselves  are  sound.  Excision  of  one  of  the  above  joints 
is  best  performed  by  an  incision,  i^  inch  long',  to  one  side  of  the  dorsum 
of  the  joint.  It  is  alwa^'s  a  difficult  operation  owing  to  the  close  connec- 
tion of  the  tendons  with  the  capsule.  By  a  sufficiently  free  dorsal  incision 
the  extensor  tendon  can  be  readily  separated  from  the  bones  beneath.  In 
the  case  of  recent  dislocation  the  surgeon,  when  the  joint  is  opened,  should 
examine  into  the  cause  of  the  irreducibility.  Thus,  in  the  case  of  the 
metacarpo-phalangeal  joint  this  may  be  the  glenoid  ligament  detached 
and  stretching  across  the  head  of  the  metacarpal  bone.  After  vertical 
division  of  this,  reduction  may  be  at  once  possible.  (Davies-Colley, 
Sjmionds,  Lancet,  1888,  vol.  i.  p.  522  ;  Jordan  Lloyd,  Lancet.  1892, 
vol.  i.  p.  469.  The  two  cases  here  given  will  repay  perusal.)  If  it  is 
necessary  to  go  farther,  the  lateral  ligaments  having  been  severed,  the 
joint  is  dislocated,  and  the  ends  of  the  Ijones  removed  with  a  narrow, 
clean-cutting  saw,  the  soft  parts  being  as  carefully  protected  from 
damage  as  possible.'*  The  surgeon  should  always  remove  the  bone 
freely,  and  not  content  himself  with  paring  off  the  articular  surface, 
which  risks  the  formation  of  a  stifi'  joint.  Drainage  having  been 
provided  with  a  strand  of  aseptic  horsehair,  the  wound  is  partly 
closed,  and  the  linger  put  up  somewhat  flexed. f  Careful  passive 
movement  should  be  commenced  about  the  third  day,  gas  or  ether 
being  given  if  necessary.  The  patient  must  be  prepai'ed,  especially 
if  an  epiphj^sis  have  been  removed,  for  subsecjuent  shortening. 


CONSERVATIVE     SURGERY     OF     THE     HAND. 

AVhile  every  case  must  be  decided  Ijy  itself,  I  trust  that  the 
following  may  be  of  service  to  my  younger  readers  when  called 
npon,  suddenly,  to  form  ^^•llat  is  one  of  the  most  important  decisions 
in  all  surger}'. 

i.  The  question  of  trying  to  unite  a  totally  separated  part  is 
alluded  to  at  p.  18.  The  question  of  palmar  luemorrhage  is  considered 
at  p.  26  ;  and  the  treatment  of  injuries  to  tendons  and  nerves  will  be 
found  under  these  headings  respectively. 

ii.  Save  in  the  very  rarest  cases,  where  the  combined  comminution  of 
bone,  injurv  to  tendons,  and  stripping  off  of  skin  is  extreme,  no  set 
amputation  is  to  be  performed.  In  the  case  of  a  part  of  such  incalcul- 
able value,  and  so  well  supplied  with  blood  as  the  hand,  the  surgeon 
should  remember  \'erneuirs  words  and  not  •'  approach  these  cases  with 
the  bistoury."  He  is  to  render  the  parts  as  thoroughly  aseptic  as  possible 
(p.  17),  and  then  to  Avait  and  see  what  Nature  will  do  towai'ds  the 
ultimate  restoration  of  usefulness. 

Speaking  generally,  these  cases,  in  which  the  decision  has  to  be  made 
between  too  conservative  surgery  and  in  removing  too  much,  fall  into 
two  groups.  A.  Injuries  limited  to  the  fingers. — Here  conservative 
surgery  is  less  rigidly  indicated  than  in  complicated  and  extensive 
injuries  to  the  hand.     If  the  injur}-  to  the  linger,  especially  the  third  or 

*  If  any  tendous  are  cut,  they  should  be  united  with  sutures  (p.  31). 
f  In  a  carefully  moulded  felt  splint,  or  one  of  perforated  zinc. 
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ioiu'tli,  ))('  siirli  lliat  nsrt'iil  I'linction  will  1h'  lost,  it  will  Ih'  wiser  to 
amputate  it.  and  not  hold  out  any  lio])es  of  iLsefulncss,  wliirli  will 
only  prove  illusive.  II"  it  lie  the  index  which  is  most  dama;^c<l.  the, 
surgeon  will  vcuumuIxt  that  a  freely  movable  middle  linger  ^vill 
steadily  improve  in  sharing  with  the  thumb  the  loss  of  the  index.  And 
if  tlie  liead  of  the  metaearjial  l)one  has  l)e(Ma  I'emoved,  a  new  interdigital 
space  will  gra(bially  be  deNclojii'd.  w  liich  may  be  very  useful  for  a  workiii"- 
man.  B.  Complicated  and  extensive  injuries  to  the  hand. — IJeiv  the 
difficulty  of  estimating  the  extent  of  the  damage,  the  power  of  ultimate 
recovery  in  a  ]iart  like  the  hand,  and  tlie  amount  of  loss  of  function, 
togetlier  with  the  hopelessness  of  any  really  useful  artificial  substitute, 
should  make  conservative  surgery  the  rule,  and  the  sui-geon  should 
wait  and  see  how  much  antiseptic  baths  and  dressings,  together  w  ith 
the  other  aids  given  below,  will  save  from  destruction. 

iii.  But  while  it  is  a  cardinal  principle  to  preserve  every  inch  of  the 
hand,  a  single  finger  or  a  thumb  alone  being  far  more  useful  than  the 
most  elaborate  artificial  limb  that  can  be  made,  and  while  to  gain  this 
end  it  is  frequently  advisable  to  trim  up  an  injured  part  and  to 
remove  bone  in  jireference  to  doing  any  set  am])utation.  it  must  always 
be  remembered  that  a  part  may  be  capable  of  being  saved,  and  yet 
ultimately  be  useless,  unless  it  be  at  least  partially  movable.  Again, 
atrophy  of  a  part,  at  first  promising  in  usefulneis,  may  set  in  some  time 
after  the  injury,  brought  about  largely  by  trophic  disturbances.  In 
either  of  these  cases  a  rigid,  cicatricially  contracted  claw,  or  a  pointed, 
sensitive,  and  shrunken  part  may  call,  later  on,  for  amputation. 

iv.  Amongst  the  very  exceptional  cases  which  call  for  primary 
amputation  are  those  where  (i)  one  or  more  lingers  are  mangled  and 
pulped  out  of  all  shape  or  recognition ;  (2)  where  all  the  tendons  are  torn 
through,  especially  if  this  has  happened  at  more  than  one  place,  as  in 
the  fingers  and  in  the  palm  also,  and  where  with  these  injuries  there  is 
much  openi)ig  of  the  joints  as  well  as  fracture  of  the  bones  and  ripping 
off  of  the  skin;  (3)  where  the  fingers  are  extensively  split  longitudinally 
(Fig.  6) ;  (4)  another  condition,  which  surgeons  in  large  manufacturing- 
centres  are  certain  to  meet  with,  requires  grave  consideration — i.e., 
Avhere  a  hand  is  flayed,  owing  to  its  having  been  caught  between  rollers 
which  hold,  but  do  not  crush :  here,  as  the  patient  draws  back,  the  skin 
is  stripped  off,  like  a  glove,  up  to  the  wrist.  If,  in  addition,  bones  are 
crushed,  the  palmar  thecas  opened,  amputation,  leaving  part  of  one 
finger,  if  the  thumb  is  intact,  or  through  the  wrist-joint,  should  be 
performed  at  once;  and  Billroth  (Led.  on  Sunj.,  Fatholoffi/,  and  Therein 
peutics.  Syd.  Soc.  trans.,  vol.  i.  p.  207)  advises  this  step  where  the  skin 
is  completely  stripped  off  without  other  injury,  fingers  entirely  deprived 
of  their  skin  almost  invariably  becoming  gangrenous,  and  the  result 
being  ''  under  the  most  favourable  circumstances,  nothing  more  than 
an  unwieldy  cicatrised  stump.'* 

The  following  case  (Dr.  Gregory,  of  St.  Louis,  U.S.,  Trans.  Amer. 
Simf.  Assoc,  vol.  ii.  p.  232)  is  a  good  instance  of  the  truth  of  the  above: 

"  The  hand  of  .a  little  boy  was  caught  iu  the  rolling  machine  of  a  bakery,  and  the 
skin  divided  at  the  wrist,  just  as  cleanly  as  if  it  had  been  done  by  intention,  and  an 
entire  glove  of  the  skin  taken  off.  When  I  saw  it,  it  was  held  on  by  the  tips  of  the 
fingers  only.  There  was  no  injury  other  than  that  described.  I  felt  satisfied  that 
aminitation  was  proper  ;  but  the  patient  insisted  that  he  was  willing  to  take  the  risk  if 
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amputation  was  not  performed,  and  I  re])laeed  the  flap,  and  stitched  it  in  several 
places,  believing  that  it  would  slough.  It  did  slough,  and  he  lost  his  fingers  up  to  the 
knuckles,  and  the  only  part  that  was  saved  was  a  small  portion  of  the  thumb,  and  the 
metacarpal  portion  of  the  hand.  This,  of  course,  was  a  cicatricial  surface,  which  I 
covered  with  grafts,  and  it  finally  healed.  The  boy  can  hold  a  pen  in  a  little  groove 
by  the  side  of  the  thumb,  and  it  is  probable  that  the  remnant  of  the  hand  wiU  finally 
become  useful." 

,  The  explanation  of  the  certainty  \vith  which  the  stripped-ofF  skin 
dies  in  these  cases,  and  the  nselessness  of  the  most  careful  stitching', 
lies  in  the  fact  that  not  only  have  the  vessels  passing  from  the  deep 
parts  to  the  skin  been  torn  through,  but  the  skin  itself  has  been  sub- 
mitted to  an  enormous  strain  and  dragging. 

In  such  cases  where  it  is  clear  the  glove-like  skin  must  go,  an 
attempt  should  be  made  by  skin-grafting-,  after  Thiersch's  method 
(p.  1 88),  to  provide  a  covering,  and  prevent  the  sloughing  of  the  deeper 
parts. 

V.  Skin-grafting  is  especiall}^  to  be  made  use  of  where,  after  an 
injury  to  the  hand,  it  may  be  possible  to  save  one  or  two  fingers  onl_r, 
or,  particularly,  the  thumb  and  index  finger,  by  taking  skin,  if  possible, 
or  a  pedunculated  flap,  from  the  damaged  hand,  from  the  opposite  arm. 
or  the  belly,  or,  as  I  prefer,  b}'  large  grafts  taken  by  Thiersch's  method 
(q.v.)  from  the  shoulder.  Dr.  Schreiber  (Miinch.  Med.  Woch.,  Aug.  19, 
1892)  advises  skin-grafting  in  smaller  injuries.  Thus,  if  the  skin  be 
torn  away  from  the  dorsum  of  a  finger,  over-extension  will  follow  when 
the  wound  is  healed  unless  it  is  grafted.  On  the  other  hand,  if  it  be 
the  pulp  that  is  torn  a^vay.  successful  grafting  will  give  a  rounded, 
sensitive,  fleshy  end.  instead  of  a  thin,  sensitive,  pointed  one.  The 
surgeon  must,  of  course,  prepare  liis  patient  for  disappointment.  The 
grafts  may  die,  and  the  injured  part  be  reduced  to  a  claw,  active  move- 
■  ment  largely  disappearing.  Skin-grafting  may  also  be  made  use  of 
later  on  if  one  or  more  fingers  become  contracted,  and  division  of  the 
cicatrix  leave  a  gaping  wound. 

In  some  cases  the  method  of  desossement  of  French  surgeons  will  be 
useful  in  sitpplementing  or  replacing  skin-grafting.  Supposing  that  in 
a  case  of  severe  laceration,  in  which  it  is  determined  to  try  and  save 
the  hand,  one  finger  requires  amputation  ;  by  turning  out  the  bone, 
removing  the  nail  and  tendons,  the  soft  parts  may  be  utilised  in  filling 
up  any  large  gap  below.  The  incision,  en  raquette.  is  made  along  the 
dorsum  or  palmar  aspect  according  as  it  is  desired  that  the  soft  parts 
of  the  finger  should  fall  into  place  along  the  back  or  front  of  the  hand. 

vi.  Injury  to  Joints. — AVhere  the  tendons  are  uninjured,  or  can  be 
sutured,  A\here  there  is  no  extensive  comminution  of  bone  or  great 
injury  to  the  skin,  the  finger  will,  of  course,  be  saved.  If  expectant 
treatment  is  adopted,  even  if  the  parts  heal  quickly,  the  surgeon  will  be 
fortunate  if  he  manages  to  preserve  for  his  patient  half  the  natural 
range  of  movement  of  the  joints  affected.  And,  to  do  this,  splints — 
these  should  be  of  perforated  zinc  or  gutta-percha,  not  of  wood — will 
have  to  be  frequently  changed,  the  part  lieing  put  up  for  a  short  time 
flexed,  then  extended,  massage  assiduously  employed,  &c. 

I  am  of  opinion  that  excision  of  a  joint  which  has  been  freely  opened 
will  restore  better  movement  if  the  patient  is  brave  and  persevering. 
It  should  certainly  be  tried — and  removal  of  the  bones  carried  out  suflfi- 
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ciently  widely  to  prevent  any  risk  oi"  ankylosis — in  the  case  of  the  joints 
of  the  thumb  (p.  1 3). 

vii.  Injury  to  Tendons. — This  is  fully  considered  at  j).  30. 

viii.  To  sum  n\)  the  chief  points  : — Primary  amputations,  especially 
wliat  may  l)e  called  formal  operations,  are  only  to  be  made  use  of  under 
the  ver}^  rarest  circumstances  :  any  surg-eon  who  makes  use  of  them  will 
almost  always  find  that  he  has  overstepped  what  was  absolutely  needful. 
Tlie  part  should  be  thoroughly  cleansed  (with  the  aid  of  an  anaesthetic), 
by  means  of  turpentine  and  soap,  with  a  nail-brush,  and  lotio  hydr. 
perch,  (i  in  2000).  lysol  (2  p.c),  or  creolin  (2  p.c.)  ;  these  solutions  being 
used  continuously  hot  in  an  arm-bath.  The  hopelessly  damaged  soft  parts 
should  be  trimmed  and  drainage  provided.  It  is  only  by  great  care  here 
that  the  surgeon  is  justified  in  submitting  his  patient,  during  the 
attempt  to  save  a  mangled  part,  to  the  risks  of  sepsis,  gangrene,  teta- 
nus, &c.  If  there  is  an}-  doubt  as  to  the  completeness  of  the  cleansing, 
the  part  should  be  kept  in  an  arm-bath  with  a  weak  aseptic  lotion, 
constantly  renewed.  But  it  is  ah\'ays  advisable  to  get  the  wound  sweet 
and  safe  under  adequate  dressings  and  at  rest  on  a  splint  as  soon  as 
possible.  If  any  part  must  be  amputated,  a  flap  of  skin  or  tendon 
that  may  be  useful  is  to  be  transferred  to  the  parts  that  are  being  saved. 
So,  too,  later  on,  if  a  surface  is  left,  which  by  cicatrising  slowly  will  lead 
to  distortion,  or  if  tendons  exposed  have  fibrillated  and  died,  an  attempt 
must  be  made  to  cover  the  one  by  flaps  taken  close  by  or  from  a  dis- 
tance, and  replace  the  other  by  distance-sutures  (p.  36).  Secondar}'  ope- 
rations will  also  include  removal  of  any  painful  stumps,  especially  those 
which  interfere  with  the  approximation  of  the  thumb  to  another  finger. 

The  following  (Fig.  13)  is  an  excellent  instance  of  what  may  be 
effected  by  conservative  surgery  here.      It  represents   the   remains  of 

Fig.   13. 


a  hand,  consisting  of  the  thumb,  stump  of  the  index  and  of  the  little 
finger,  and  also  shows  of  how  much  flexion  the  shortened  index  is  still 
capable.* 

*  The  figure  is  taken  from  a  paper  on  Railway  Injuries,  by  Dr.  Thomson,  of  Ken- 
tucky :  Trans.  Amer.  Surg.  Assoc,  vol.  ii.  p.  190. 
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RE-UNION   OF   SEVERED   DIGITS. 

The  question  will  sometimes  arise  as  to  the  advisability  of  attempt- 
ing to  re-unite  portions  of  severed  fingers  and  thumbs. 

Many  such  successful  cases  have  occurred,  and  the  surgeon  may  well 
make  the  attempt,  when  the  parts  are  cleanly  severed,  through  a 
phalanx,  especially  the  distal  one ;  and  when  the  patient  is  young 
and  healthy,  as  is  often  the  case  in  country  practice :  when  the  cut 
has  passed  through  a  joint,  not  through  a  phalanx,  the  outlook  is  far 
less  promising. 

The  following  are  instances  of  the  parts  severed  : 

The  first,  second,  anil  third  fingers  cut  off  above  a  diagonal  line  beginning  in  the 
middle  phalanx  of  the  index  finger  and  ending  in  the  last  phalanx  of  the  third  finger 
near  the  root  of  the  nail.  The  parts  had  been  lying  in  the  snow  for  some  time  and  were 
kept  for  two  or  three  hours  before  being  applied.  In  other  cases  the  part  has  been 
severed  longitudinally,  containing  in  it  a  portion  of  bone  split  off.  The  time  between  the 
injury  and  the  treatment  has  varied  from  twenty  minutes  to  three  or  four  hours,  and 
the  severed  part  has  been  picked  out  of  sawdust,  brought  up  in  dirty  paper,  whilst  in  a 
third  the  patient  was  sent  back  to  find  it  in  the  field  in  which  he  had  been  reaping. 

When  there  is  the  least  shred  of  soft  parts  left  holding  on  the  severed 
bit,  even  a  bad  compound  fracture  of  the  finger  with  severe  laceration 
of  the  soft  parts  may  be  saved. 

The  age  and  condition  of  the  patient,  the  time  which  has  elapsed 
since  the  injury,  the  part  affected — i.e.,  whether  the  index  or  the  thumb — 
must  all  be  considered.  And  in  any  case  the  patient  should  be  warned 
that,  though  the  attempt  may  succeed,  the  parts  unite,  and  sensation 
be  restored,  the  result  ma}^  be  a  stiff  and  therefore  comparatively 
useless  member. 

If  it  be  decided  to  make  the  attempt,  the  part  should  be  carefully 
cleansed  with  soap  and  water,  turpentine,  hot  mercurj^  perchloride 
solution  (i  in  2000),  united  exactly  with  a  few  points  of  fine  wire  or 
salmon-gut  and  horsehair  sutui-es,  enveloped  in  aseptic  wool,  and 
kept  m  situ  with  carefully  adjusted  splints  of  whalebone  or  perforated 
zinc.  The  dressings  should  not  be  disturbed  for  at  least  three  days,  if 
possible.* 

SUPERNUMERARY   DIGITS. 

This  congenital  deformity  is  sufficiently  common  and  important  to 
require  a  brief  notice.  The  chief  point  of  importance,  from  a  practical 
point  of  view,  is  the  mode  of  junction  of  the  supernumerary  digit. 
This,  consisting  of  two  or  three  phalanges,  may  be  joined  by  mere  fibrous 
tissue  ;  in  other  cases  there  may  be  a  complete  articulation  between  it 
and  the  side  of  an  adjacent  metacarpal  bone,  or  the  carpus,  a  metacarpal 
bone  being  usually  present,  in  addition  to  the  phalanges,  in  the  latter 
case.  Lastly,  the  allied  condition  of  a  stipernumerdTn  i^halanx  may  be 
present  in  cases  where  the  terminal  phalanx  of  a  thumb  or  finger  is 
bifid. 

*  Numerous  cases  of  this  kind  wiU  be  found  in  the  Lancet  for  1861,  vol.  ii.,  and  later 
{Annals  of  Svrgery.  March,  1887,  p.  263),  fifteen  such  cases,  with  good  results,  have  been 
tabulated  by  Dr.  Pilcher. 
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Treatment. — This  consists  of  amputation  witli  strict  aseptic  pre- 
cautions, so  as  to  secure  primary  union  and  a  perfect  scar  in  a  part 
where  a  deformity  is  so  noticeable,  and  also  to  prevent  the  risks  of 
serious  sepsis  when  a  joint  is  opened.  In  each  case  the  finder  is 
removed  by  an  elliptical  incision,  the  flaps  being  cut  so  as  to  meet 
exactly ;  where  the  union  is  fibrous,  this  is  all  that  is  required.  But 
where  an  articular  surface  is  present,  this  must  l)e  exposed  after  dis- 
articulation of  the  finger,  aiul  sufficient  of  the  joint  chiselled  or  cut  away 
with  strong  scissors  so  as  to  leave  the  surface  of  the  bone  plane  and 
uniform ;  otherwise  growth  will  continue  at  this  spot  up  to  adult  age, 
and  a  very  unsightly  deformity  may  be  produced.  When  the  articula- 
tion is  with  the  carpus,  additional  care  is  required  in  carrying  out  the 
above  steps. 

In  the  case  of  a  bifid  phalanx  the  treatment  involves  more  trouble  on 
tjie  part  of  both  siirgeon  and  patient  or  the  friends,  if  the  result  is  to  be 
satisfactory.  That  portion  of  the  phalanx  Avhich  is  the  largest,  w^hich 
diverges  least  from  the  straight  line,  and  which  carries  the  best- 
developed  nail  (if  these  three  points  coincide)  is  to  be  preserved,  and 
the  other  one  removed.  In  carrying  out  this  step,  if  the  phalanx  be 
not  completely  bifid,  it  should  be  split  down  through  its  base  with 
bone-forceps  or  strong  scissors,  and  the  part  to  be  removed  taken  away. 
Any  ligaments  or  structures  which  will  prevent  the  part  left  from  being 
brought  into  the  straight  line  should  be  divided.  As  soon  as  the  woimd 
is  healed,  careful  movements  of  the  joints  and  bringing  the  phalanx 
into  the  straight  line  must  be  practised  every  few  daj's,  and  a  circular 
splint  worn  round  the  wrist,  with  a  lateral  projection  coming  up 
along  the  affected  finger  or  thumb  on  the  side  away  from  that  to  which 
the  phalanx  projects ;  b}^  this  means  the  phalanx  which  is  at  faiilt  can 
be  drawn  straight.  But  persevering  treatment  for  four  or  six  months 
will  be  required. 

WEBBED   FINGERS  (Figs.    14.    15   and    16). 

These  should  always  be  remedied  in  early  childhood ;  if  left  un- 
touched, the  fingers  may  be  useful,  but  the  annoyance  of  the  deformity 
will  be  serious.  The  surgeon  should  not  yield  to  pressure  put  on  him 
to  operate  in  early  infancy.  Simple  division  of  the  web — a  trifling 
operation — is  out  of  the  question  owing  to  the  inevitable  recurrence  of 
the  deformity.  On  the  other  hand,  especially  if  extensive  dissections 
are  made  in  raising  flaps,  the  loss  of  blood  will  be  considerable,  and  not 
without  risk  both  as  to  the  vitality  of  the  flaps  and  of  the  infant  itself 
No  operation  should  be  undertaken  before  the  child  is  two  or  three  vears 
old. 

As  is  stated  below,  the  variety  of  the  uniting  medium  will,  to  a 
certain  extent,  aflect  the  operation  chosen;  thus,  whether  the  web  is  lax 
and  free  (Fig.  14),  or  close  and  thick  (Fig.  16),  or  whether  two  fingers 
are  fused  together  by  bony  union. 

I.  The  simpler  methods — viz.,  wearing  a  large  metal  ring  through  a 
liole  made  where  the  cleft  should  begin,  or  passing  large  silver-wire  or 
fine  drainage-tubing  through  such  a  hole,  the  ends  of  the  tiibing  being 
attached  to  a  wristlet  or  bracelet,  and  the  wire  twisted  in  a  loop  round  an 
.adjacent  finger — one  of  these  maj'  be  tried  first,  and  tubing  has  the 
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advantage  of"  allowing  the  hand  to  move  more  freeh'.  AVhen  the  per- 
foration is  soundlv  healed — i.e.,  in  about  four  weeks — the  web  should  be 
slit  up,  each  half  split,  dissected  up  for  a  little  waj-,  and  the  edges  of 
the  two  flaps  thus  formed  united  with  a  few  points  of  sterilised  horse- 
hair. A  sharp-pointed  prube  will  be  needed  to  keep  the  protruding  fat 
in  place.     The  fingers  should  be  kept  apart  throughout  the  healing. 

This  method  has  the  disadvantage  of  being  tedious,  and  the  forma- 
tion of  epidermis  round  the  foreign  body  is  liable  to  be  incomplete. 

2.  If  the  above  fail,  one  of  the  following  plastic  operations  should  be 
nuide  use  of : 

Agnew's  or  Norton's*  (Figs.  14  and  15). — Small  triangular  flaps  are 
raised  in  Norton's  operation,  on  the  dorsal  and  palmar  aspects  ;  the  webs 
are  then  cut  through  and  the  flaps  very  carefully  stitched  together  without 
tension.  The  object  is  to  ensure  rapid  union  in  the  commencement  of 
the  cleft,  and  thus  no  re-development  of  the  web.    A  better  plan,  Agnew's", 

Fig.  14. 


Agnew's  operation  for  webbed  fingers.     The  flap  is  dorsal,  large,  and  single. 
(Keen  and  White  :  American  Text-hook  of  Surgery.) 

employ's  a  single  larger  flap  (Fig.  14)  raised  from  the  dorsum.  The  flap 
shotilcl  be  thick  enough  to  avoid  risk  of  sloughing,  and  somewhat  narrow 
to  prevent  bulging.  To  prevent  tension  it  should  be  sufficiently  long, 
its  bases  l3eing  at  the  level  of  the  metacarpo-phalangeal  joints,  and  its 
apex  almost  reaching  to  the  base  of  the  second  phalanges.  Anj  tissue 
between  the  knuckles  that  prevents  their  coming  together  should  be 
cut  away.  The  remaining  web  is  then  split,  and  treated  as  above 
described.     The  line  of  the  natural  web  should  be  carefully  observed. 

Didot's  (Fig.  16). — Two  narrow  longitudinal  flaps  are  dissected  up 
as  thick  as  possible  from  the  palmar  and  dorsal  aspects  of  the  affected 
fingers,  and  each  flap  is  then  folded  round  to  cover  in  the  raw  surface  of 
the  finger  to  which  it  is  attached,  and  secured  with  a  few  points  of 
interrupted  sutures  of  very  fine  sterilised  salmon-gut  and  horsehair. 

Didot's,  like  many  French  operations,  is  most  ingenious,  and,  on 
paper,  it  looks  an  excellent  one.     But,  in  practice,  the  following  ob- 


*  liritixh  Medical  JnurTifil,  1881,  ii.  931.    On  the  Continent  this  operation  goes  by  the 
nnme  of  Morel-Lavallee.    A  similar  proceeding  is  that  of  Zeller  or  Agnew  (Fig.  14),  who, 

to  avoid  trenching  on  the  palm,  have  advocated  the  use  of  a  single  dorsal  flap. 
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jertidiis  will  pre^^ent  themselves:  (i)  It  is  a  severe  operation,  especially 
ill  little  children.  (2)  It  is  not  easy  to  raise  satisfactory  Haps  in  parts 
so  small  and  witli  skin  so  little  developed.  Thus,  if  the  flaps  are  thick 
enongh,  it  is  easy  to  injure  the  extensor  tendons  or  digital  nerves  or 
vessels,  and  tlms  to  nni  the  risk  of  necrosis  of  the  terminal  j^halanx  ; 
on  the  other  hand,  if  the  flaps  are  too  thin  they  slongh,  and  sepsis 
readily  occnrs.  (3)  The  flaps  are  nearly  always  insufficient  to  cover 
the  denuded  surfaces  unless  they  are  submitted  to  sucli  tension  as  will 
lead  to  sloughing.  Thus  in  part  the  wounds  must  heal  by  granula- 
tion, Avhich  uia}^  lead  to  harmful  scars,  or  by  the  aid  of  skin-grafting, 
which  is  liable  to  be  rendered  futile  by  the  restlessness  of  the  patient. 
(4)  Considerable  difficulty  will  be  met  with  in  fitting  neatly  the  quad- 
rangular edges  of  the  flaps  at  the  I'oots  of  the  fingers  so  as  to  satisfac- 
torily re-establish  the  web. 

For  the  above  reasons  I  prefer  the  metliod  of  operating  by  a  triangular 
flap  (Fig.  14)  wherever  the  web  is  loose  enough  to  render  this  feasible. 


Fig.  15. 


Fio    16. 


Norton's  operation  for  webbed  fingers. 
The  flaps  are  small  and  double. 


Didot's  operation  for  webbed  fingers. 
(Reeves.) 


In  those  rare  cases  where  the  union  is  bony,  the  choice  lies  between 
(a)  leaving  things  as  they  are,  or  (b)  removing  the  bone  of  one  of  the 
united  fingers  after  exposing  this  adequately  by  two  rectangular  flaps, 
dorsal  and  palmar. 

After  all  operations  on  webbed  fingers,  especially  the  one  last 
described,  there  is  more  or  less  tendency  for  the  fingers  to  become 
stiffly  flexed  or  extended,  according  as  any  excess  of  scar  has  formed  on 
the  palmar  or  dorsal  surface.  This  must  be  met  by  persevering  use 
of  a  splint,  one  similar  to  that  mentioned  at  p.  22  being  applied  to  the 
dorsal  or  palmar  surface  of  the  finger  as  required.  At  first  it  must  be 
worn  day  and  night,  and  then  removed  for  varying  periods  in  the  day 
to  admit  of  active  and  passive  movements  being  assiduously  practised. 
It  will  require  to  be  worn  at  night  for  many  months. 
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CONTRACTED   PALMAR  FASCIA  (Figs.    17,    18   and   19). 

It  is  well  kuoAvn  that  occasionally  contraction  of"  the  palmar  fascia 
takes  place,  especiall}^  that  part  of  it  going-  to  the  inner  two  fingers, 
being  due  partly  to  constitutional,  partly  to  local  causes.  Commencing 
about  the  transyerse  palmar  creases,  it  steadily  cripples  the  hand  by 
drawing  down  the  fingers,  causing  flexion,  first  at  the  metacarpo- 
phalangeal, and  later  at  the  inter-phalangeal  joints  (Fig.  17). 

Operation. — This  may  be  either  subcutaneous  or  open ;  I  much 
prefer  the  former. 

A.  The  Subcutaneous. — The  best  is  Mr.  Adams'  method,*  by 
multiple  punctures  from  the  surface  downwards.  The  skin  must  first, 
for  a  day  or  two,  be  carefully  prepared  and  cleansed.  Finding  some 
spot  where  adhesion  of  the  skin  to  the  fascia  has  not  yet  taken  place, 
the  surgeon,  ayoiding  the  site  of  the  vessels,  passes  a  delicate  fascia- 
knife,  or  a  fine,  small  tenotomy  knife,  between  the  skin  and  fascia,  and 
divides  the  band  from  above  do^\nwards,  taking  care  not  to  dip  the 
point.  If  too  much  straightening  is  attempted  at  once,  the  punctures 
will  gape  widely  and  readily  tear,  especially  where  the  skin  and  fascia 
are  adherent.  In  cases  of  contraction  of  two  fingers,  multiple  punctures 
— e.g.,  five  to  nine — may  be  required.  It  is  very  easy,  by  operating  on 
the  palmar  cords,  to  rectify  the  contraction  at  the  metacarpo-phalangeal 
joint.  The  straightening  of  the  contraction  often  met  with  between  the 
first  and  second  phalanges  is  much  more  difficult.  The  digital  pro- 
longations of  the  fascia  may  be  divided  by  punctures  in  the  web  between 
the  fingers,  extreme  care  being  required  to  avoid  the  digital  vessels  and 
nerves  b}^  not  dipping  the  point,  and  keeping  to  the  middle  line.  But 
Avhen  the  surgeon  finds  some  difficulty  in  correcting  this  contraction 
tlioroughly,  I  am  of  opinion  that  he  will  act  most  wisely  by  correcting 
the  remaining  contraction  gradually  by  the  use  of  Mr.  Adams'  finger- 
splint  with  rack  and  pinion  movements  oj)posite  the  metacarpo- 
phalangeal and  inter-phalangeal  joints.f  The  skin  should  be  first  most 
cai'efully  cleansed,  and  an  aseptic  dressing  applied  for  three  or  four  days, 
Avhen  the  punctures  will  be  practically  healed.  The  splint  should  be 
worn  da}^  anu  night  at  first,  carefull}^  padded  at  all  pressure  points. 
(Some  weeks  will  be  required  to  correct  the  phalangeal  contraction,  and 
in  advanced  cases  relapses  can  only  be  prevented  by  the  persevering  use 
of  the  splint.  If  the  surgeon  attempts  to  straighten  completely  an 
advanced  case  of  phalangeal  as  well  as  metacarpo-phalangeal  contrac- 
tion, he  runs  the  risk  (i)  (by  dividing  a  digital  nerve)  of  causing  slight 
gangrene  of  the  finger-tips  or  most  intolerable  pain,  and  (2)  of 
damaging  the  tendons,  for  sometimes  these  bands  are  closely  related  to 
the  theca  in  the  fingers. 

*  Finger  Contraction  and  Depressed  Cicatrices  (Churchill,  1892), 

f  Loc.  stipra  cit.,  Fig.  10.  Other  splints  -will  be  found  figured  by  Mr.  Adams,  Lancet, 
1891,  vol.  ii.  p.  166.  Mr.  Anderson  (Hunt.  Lectures  on  "Contraction  of  the  Fingers 
and  Toes,"  Lancet,  1891,  vol.  ii.  p.  58)  uses  plaster  of  Paris  for  rectifying  the  position 
of  the  fingers  at  once,  when  the  skin  is  sound.  If  this  has  been  much  strained,  the 
straightening  should  be  deferred  for  a  few  days. 


CONTRACTKI)   PALMAR  FASCIA, 


23 


For  fear  of  reUipbcs  the  patient  should,  regularly  and  inethodieally, 
practise  active  and  passive  movements  of  the  joints,  wear  the  splint  at 
night  for  a  considerable  time,  and  if  any  persistent  or  recurrent  Itands 
threaten  to  be  troublesome,  treat  these  by  blistering  and  rubbing  in 
oleate  of  mercury,  vaseline,  Sic.  Any  em})lo3nnent  involving  much 
local  pressure  and  irritation  should  be  avoicU^l ;  and  if  the  patient  be  the 
subject  of  the  gout  of  the  present  day,  if  he  take  too  niiTch  alcohol,  &c., 
he  must  be  advised  accordingly. 

Figs.  17  and  18*  represent  a  right  hand  crippled  with  contraction  of 
the  palmar  fascia,  before  and  five  years  after  operation.  The  man  was 
a  patient  of  Dr.  J.  E.  B.  Bun-oughs,  of  Lee,  and  was  operated  on  by 
me  in  1883,  the  contraction  of  the  metacarpo-phalangeal  joints  being 
straightened  at  once  after  numerous  punctures  made   in  the  manner 

Fig.  17. 


above  given,  while  that  at  the  inter-phalangeal  joints  was  remedied 
chiefly  by  the  persevering  use  of  Mr.  Adams'  splint,  already  alluded  to. 
In  1890  the  fingers  could  be  completely  extended,  were  perfectly 
mobile,  and  free  from  the  slightest  tendency  to  contraction.  It  will  be 
seen  from  Fig.  18  that  some  thickening,  puckering,  and  corrugation  of 
the  palmar  skin  and  fascia  still  persists,  but  this  had  now  no  power  of 
producing  contraction,  the  patient,  one  of  the  relieving  ofiicers  to  the 
Lewisham  Union,  being    able   to  write,   &c.,   without    any  hindrance 


*  The  asterisks  in  Fig.  18  show  spots  where  the  fascia-knife  might  be  introduced  in 
contraction  of  the  palmar  fascia  slip  going  to  the  ring-finger.  The  contracted  band  or 
bridle,  thus  isolated  bj-  the  punctures,  undergoes  softening  and  atrophy. 
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whatever.  But.  to  sliow  the  impurtauce  of  persevering  in  the  after- 
treatment  mentioned  above,  when,  after  another  four  years,  I  again  saw 
the  patient,  in  1894,  there  was  some  recurrence  of  the  flexion  of  the 
inter-phalangeal  joints.  The  above  advice,  en  which  I  had  insisted, 
had  been  entirely  neglected. 

B.  Operation  by  Open  Wound.— If  this  be  preferred,  the 
method  advocated  by  Goyraud.  Kocher.  and  others  may  be  made  iise  of. 
It  has  been  recommended  by  Mr.  Hardie.*  of  Manchester,  who  believes 
that  mere  subcutaneous  division  of  the  contracted  palmar  fascia  cannot 
be  sufficient  if  the  thickened,  puckered,  hardened  skin  is  left  alone,  and 
also  that  intimate  adhesion  of  the  altered  skin  to  the  fascia  is  so  general 
that  it  is  difficult,  if  not  impossible,  to  get  the  knife  between  the  two  at 
a   sufficient  number  of  spots  lor  adequate   straightening  by  the  sub- 

Tic.  ]8. 


cutaneous  method.  While  it  maybe  readily  admitted  that  Mr.  Hardie's 
four  cases  gave  good  results  up  to  the  time  reported,  and  that,  if  any  open 
operation  is  really  needed,  this  one  is  as  good  as  any.  I  think  that  the 
following  are  great  objections  to  its  general  adoption  in  preference  to 
that  of  Mr.  Adams  :  ( i )  The  greater  severity  of  an  open  operation  in 
these  patients,  who  are  often  not  young,  even  when  the  wound  is,  by 
hands  as  careful  as  Mr.  Hardie's.  kept  aseptic.  (2)  The  more  frequent 
dressing,  the  possible  need  of  a  drain,  the  fact  that  the  Avound  does  not 


*  Medical  Chronicle,  vol.  i.  Ko.  1,  p.  9.  A  diagram  of  the  different  incisions,  which 
may  be  found  useful,  according  as  the  band  is  linear  or  branching,  is  given  by  Mr. 
Anderson  (^loc.  supra  cit.').  Lancet,  1891,  vol.  ii.  p.  59. 
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lu'al  tor  ii])\\ar(ls  of  a  week,  and  llu'ii.  pt'rliaj)s.  imt  all  l»y  ])riiiiary 
iinidii  ;  the  pivseuce  of  sutures  which  need  removal,  and  the  fact  that,  as 
in  Mr.  Hardie's  second  case,  ''general  swelling  of  the  hand'"*  may  take 
place  and  interfere  with  the  nse  of  sjilints.  Finally,  Mr.  Hardie  does 
not  a})pear  to  me  to  attach  sufficient  im])ortance  to  the  value  of  Mr. 
Adams"  splint,  Mhich.  by  gradual,  (piiet.  jxn-severing  extension,  causes 
atrophy  of  the  now  divided  fascial  cords,  and  thus  renders,  as  a  secondary 
result,  the  hardened  skin  over  them  more  soft  and  supple,  this  taking 
place  the  more  readily,  the  more  extension  by  the  splint,  and  passive 
movements,  frictions,  cK:c..  are  persevered  with. 

The  open  method  shoiild.  in  my  opinion,  onl}-  be  employed  where  the 
subcutaneous  method  has  really  failed,  or  where  the  skin  is  too 
extensively  adherent  and  nodular  to  admit  of  the  punctures  being  made 
satisfactorily. 

The  Open  Method,  if  preferred,  nuiy  be  performed  in  one  of  two 
ways. 

(a)  Excision  by  Dissecting  out  the  Contracted  Bands. — The  skin 
having  been,  for  two  days  at  least,  softened  and  sterilised  as  much  as 
possible,  a  longitudinal  incision  is  made  over  the  contracted  band  from 
its  upper  to  its  lower  limit,  and  then  small  transverse  incisions  are 
made  at  each  end  of  the  longitudinal  one  so  that  small  rectangular  flaps 
may  be  dissected  up.  A  twofold  difficulty  at  once  presents  itself:  the 
skin  is  usually  so  adherent  in  places  that  the  satisfactory  making  of 
these  flaps  is  by  no  means  easy,  a  difficulty  much  increased  by  the  flexed 
position  of  the  linger  alFected.  The  band  of  con- 
tracted fascia,  when  exposed,  is  dissected  out,  all 
bleeding  arrested,  and  the  flaps  miited  with  steri- 
lised horsehair.  Another  difficulty  presents  itself 
here  owing  to  the  contraction  and  adhesion  of  the 
skin  which  has  to  be  united.  AVhere  union  is  im- 
possible, skin-grafting  must  be  employed :  any 
surface  left  to  granulate  means  more  or  less 
recurrence  of  the  troubles. 

(/3)  A  -shaped  Incision  (Fig.  19). — The  base  of 
the  is  opposite  to,  a  little  above  and  overlap- 
ping the  root  of  the  affected  finger ;  the  ^pex  is 
situated  in  a  line  with  the  centre  of  the  same 
finger,  in  the  palm,  about  on  a  level  M'ith  the 
highest  transverse  crease.  Two  diverging  inci- 
sions join  these  points,  and  are  carried  down 
through  the  skin  and  fascia.  As  soon  as  the 
latter  is  divided  completely  the  finger  can  be 
straightened.  This  leaves  a  gaping  triangular 
wound  in  the  palm,  with  its  apex  iipwards.  Theo- 
retically, this  should  be  united  by  careful  stitch- 
ing in  the  form  of  a  Y.     But  the  contracted  state 

of  the  skin  almost  always  prevents  accurate  stitching,  and  leads  to  some 
gaping  of  the  wound,  and  a  raw  surface  which  will  require  grafting. 

On  account  of  the  above  difficulties  and  objections  I  much  prefer 
the  subcutaneous  method  by  multiple  punctures,  repeating  it  after  an 


Fig.  19. 


A  fiuger,  the  subject  ot 
Dupuytreu's  coutractiou, 
has  beeu  straightened  by 
the  open  met}iod  with  a 
V-shaped  incision. 
(Tillmanns.) 


Gouty  inflammatiou  of  the  hand  may  follow  operations  by  cither  method. 
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interval,  if  needful,  in  severe  cases.  For  such  cases  Messrs.  Watson 
Cheyne  and  Burghard  (^Manual  of  Surgical  Treatment,  part  ii.  p.  23) 
recommend  a  combination  of  the  subcutaneous  method  and  the  V-shaped 
incision.  ••  In  very  advanced  cases,  where  the  fingers  are  tightly  bound 
down  to  the  palm,  removal  of  the  fascia  by  dissection  cannot  be  per- 
formed, because  it  is  impossible,  on  accoiint  of  the  contraction  of  the 
lingers,  to  get  proper  access  to  the  palm  so  as  to  make  the  requisite 
incisions.  Under  these  circmnstances  the  best  treatment  is  to  perform 
tenotomy*  in  the  first  instance,  and  to  get  the  finger  as  straight  as 
possible  by  these  means. 

"As  a  rule,  however,  tenotomy  will  not  allow  the  finger  to  come  quite 
straight,  because  the  skin  itself  is  contracted,  and  therefore  the  result 
is  incomplete.  The  operation  by  the  V-shaped  incision  may  be  very 
usefully  combined  with  tenotomy  so  as  to  compel  the  straightening  of 
the  fingers.  The  two  operations  should,  however,  be  done  at  different 
times.  The  result  of  the  tenotomy  is  to  endanger  the  vitalit}'  of  the 
skin  at  various  points  ;  this,  however,  very  rarely  sloughs,  unless  too 
great  pressure  be  brought  to  bear  upon  it.  Hence  a  sufficient  time 
must  be  allowed  to  elapse  between  the  tenotomy  and  the  open  operation 
to  allow  these  damaged  portions  of  skin  to  recover,  and  during  this 
time  the  fingers  should  be  kept  somewhat  extended  on  a  splint ;  three 
weeks'  interval  is  usually  enough." 

It  cannot  be  too  strongly  impressed  on  the  patient  that,  whatever 
operation  is  performed,  and  however  successful  may  be  the  immediate 
result,  recurrence  is  certain  unless  extension  is  kept  up  at  night,  at 
intervals. 

PALMAR    HAEMORRHAGE. 

There  are  three  arterial  ai'ches  especiallj^  concerned  in  keeping  up 
the  arterial  supply  here — viz.,  (a)  superficial  palmar;  (/8)  deep  palmar 
arch ;  (7)  the  carpal  arteries  around  the  wrist.  These  are  siipplied 
with  blood,  not  only  from  the  radial  and  ulnar,  but  also  from  the 
interosseous  arteries.  Finallj',  if  the  comes  nervi  mediani  is  enlarged, 
it  will  join  the  superficial  palmar  arch,  or  one  of  the  digital  arteries. 

Treatment. — This  will  vary  accordingly  as  the  case  is  seen  earl}',  or 
later. 

A.  Early  Cases. — The  surgeon  arrests  any  bleedingf  by  pressure  on 
the  bleeding  point  while  he  has  the  limb  raised,  and  arranges  for  com- 
pressing the  brachial,  or  the  radial  and  ulnar.  This  securely  effected, 
he  thoroughly  cleanses  the  wound  and  adjacent  parts,  dries  them  care- 
fully, and,  if  the  wound  gapes  at  all,  endeavours  to  secure  the  cut  vessel 
itself.  If  this  fail,  or  if  the  wound  be  merely  punctured,  he  at  once 
carefully  applies  compression.  And  it  may  be  said  at  once  that,  if  this 
be  wisely  and  efficiently  done,  no  further  heemorrhage  will  take  place  ; 
if  incompletely  or  carelessly  applied,  the  patient's  limb  and  life  may 
both  be  endangered  (rw/e  infra). 

*  Division  of  the  fascia  is  meant. 

f  The  wound  sometimes  does  not  bleed  when  examined.  If  there  is  a  history  of 
much  bleeding,  bleeding  per  mltum,  if  the  depth,  kc,  of  the  wound  make  it  probable 
that  an  artery  is  wounded,  pressure  should  be  applied.  A  little  later,  and  the  haemor- 
rhage may  break  out  on  the  least  exertion  ;  this  is  very  likely  to  occur  at  night. 
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The  bracliiiil  luiving  been  cumiuuiuled  uiul  (lie  woiiiid  cleuiised,  a 
compress — consisting  of  a  sterilised  pad,  gauze,  or  lint  sufiiciently 
soaked  in  lysol  (2  p.c),  or,  failing  this,  lint  soaked  in  carbolic  oil  (i  in  20), 
or  tr.  benz.  co.,  the  pieces  of  iodoform  gauze  or  lint  increasing  in  size 
from  a  threepenny-bit  to  hall-a-crown — is  got  ready,  together  with 
strapping,  gauze  bandages,  and  two  bits  of  pencil  or  bougie.  The 
fingers  are  now  carefully  strapped  and  bandaged,  and  the  compress  is 
then  secured  in  position  by  careful  bandaging.  If  the  above  precaution 
be  omitted,  so  much  and  so  painful  ccdema  of  the  fnigers  will  talve  place, 
as  to  inevitably  lead  to  early  removal  of  the  compress  and  recurrence  of 
the  hannorrhage.  The  compress  being  in  position,  two  bits  of  pencil 
wrapped  up  in  gauze  are  placed  over  the  radial  and  ulnar  arteries,  and 
the  bandage  carried  up  to  mid-arm.  The  Esmarch's  bandage  having 
been  removed  from  the  brachial,  a  splint  is  then  applied,  and  the 
patient  kept  at  first  well  under  the  influence  of  morphia,  the  limb  being 
kept  well  raised.  The  compress  should  not  be  disturbed  for  three  or  four 
days  at  least. 

B.  Latek  Cases. — If  pressure  has  been  tried,  but  inefiiciently  because 
inadequatel}^  at  first,  together  with  imperfect  cleansing  of  the  wound, 
inflammation  will  probably  have  supervened,  and  the  hand  will  very 
likely  be  red,  brawny,  painful,  suppurating.  If  heemorrhage  still  con- 
tinue after  the  parts  have  lieen  relieved  by  carefully  made  incisions*  it 
will  be  wiser  to  tie  the  brachial  artery  at  once  in  the  middle  of  the  arm 
(jj.  1 1 3)  than  to  tie  the  radial  and  ulnar  in  the  lower  third  of  the 
forearm  (pp.  6"],  69),  and  for  these  reasons : 

i.  While  the  anastomoses  round  the  elbow  are  so  free  and  so  reliable 
as  to  prevent  any  risk  of  gangrene  after  a  ligature  of  the  main  vessel, 
ligature  of  the  radial  and  ulnar  is  rendered  uncertain  owing  to — 

(a)  The  anastomoses  between  the  two  palmar  arches ;  (/3)  The  anasto- 
moses between  these  and  the  carpal  arteries ;  (7)  The  blood  brought 
down  by  the  interosseous  arteries  and  the  comes  nervi  mediani,  which 
will  not  be  stopped  by  ligature  of  the  radial  and  ulnar ;  (8)  The  fact 
that,  if  inflammation  has  set  in,  enlargement  of  the  arteries  will  have 
taken  place. 

ii.  Ligatui-e  of  the  brachial,  by  cutting  off  so  much  blood,  will  also 
cut  short  the  inflammation. 

iii.  Ligature  of  the  brachial  ^\•iIl  be  performed  through  healthy  and 
uninflamed  parts. 

An  interesting  instance  of  what  pressure  will  effect  even  if  deferred 
till  the  eleventh  hour  is  seen  in  the  following  case : 

A  patient,  nearly  three  weeks  after  the  wound,  having  had  attacks  of  recurrent 
haemorrhage,  entered  St.  Bartholomew's  Hospital,  and  Mr.  Skey  tied  the  radial  and 
ulnar.  When  the  ligature  separated  from  the  ulnar,  haemorrhage  took  place,  and  the 
artery  was  again  tied  in  the  middle  third.  Hemorrhage  recurring,  the  brachial  was 
tied  in  the  lower  third.  This  last  operation  failed  to  arrest  the  htemorrhage,  and  the 
third  part  of  the  axillary  was  tied.     About  ten  days  later  profuse  haemorrhage  from  the 

*  Incisions  for  suppuration  in  the  hand  should  be  made  opposite  to  the  centres  of  the 
phalanges,  opposite  to  the  heads  of  the  metacarpal  bones,  above  the  superficial  palmar 
arch  by  Mr.  Hilton's  method,  and,  if  above  the  wrist,  the  position  of  the  arteries,  which 
may,  perhaps,  be  superficial,  and  of  the  median  nerve,  lying  close  to  the  inner  side  of 
the  palmaris  longus.  must  be  remembered. 
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axillaiy  wound  left  the  patient  almost  pvilseless.  The  patient's  condition  not  admitting 
of  amputation  at  the  shoulder,  the  limb  was  firmly  bandaged  from  the  hand  to  the 
shoulder.  No  further  bleeding  took  place,  and  the  man  made  a  good  recovery,  with  a 
useful  arm,      QLancct,  1855.) 

In  the  Lancet,  1859,  vol.  i.  p.  506,  is  recorded  the  following  good 
instance  of  the  results  of  pressure  inefficiently  applied  : 

The  compress,  which  had  been  applied  to  the  palmar  wound  (the  man  having  been 
made  an  out-patient),  was  removed  every  day,  and  followed  by  haemorrhage.  Severe 
bleeding  occurred  on  the  fifth  day,  ligature  of  the  radial  was  performed  on  the  seventh, 
and  on  the  ninth  ligature  of  the  brachial  low  down.  On  the  eleventh,  owing  to  recur- 
rence of  hemorrhage,  the  arm  was  amputated  just  above  the  ligature.  Chronic  pyaemia 
followed,  fi-om  which  the  patient  was  slowly  recovering  at  the  close  of  the  report.  No 
abnormal  distribution  of  vessels  was  found  in  the  arm. 


PALMAR    GANGLION. 

Practical  Points. — (i)  There  is  the  risk  of  spreading  sepsis  if  the 
wound  be  not  kept  carefully  aseptic.  (2)  Recurrence  is  veiy  frequent, 
from  the  fact  that  it  is  difficult  to  remove  all  the  "melon-seed"  bodies 
^\■hich  are  often  present  in  great  abundance.  However  few  may  be  left 
behind,  these  will  suffice  for  continued  effusion  of  fluid,  weakening  of 
the  ligaments,*  and,  perhaps,  ultimate  disorganisation  of  the  joint. 
(3)  This  form  of  ganglion  is  often  tubercular.  In  these  cases  disease  of 
the  carpus  is  almost  certain  to  follow. 

Treatment. — This  will  vary  according  as  the  disease  is  recm-rent, 
inveterate,  or  ttibercular. 

A  In  cases  Avhere  the  disease  is  not  tubercular,  where  it  has  resisted 
palliative  treatment,  but  has  not  been  operated  on  before,  simpler  steps 
should  be  first  tried.  The  parts  having  been  rendered  aseptic,  an 
incision  should  be  made  i^  inch  above  the  anterior  annular  ligament, 
avoiding  the  median  nerve,  and  going  down  into  the  ganglion,  the  deep 
opening  into  which  is  not  to  be  a  mere  buttonhole,  but  must  be  kept 
free  and  dilated,  otherwise  the  complete  carrying  out  of  the  next  step, 
on  which  a  citre  depends,  will  be  found  impossible.  This  consists  in 
removing  all  the  •"  melon-seed  "  bodies,  partly  by  pressure,  partly  by 
the  use  of  a  sharp  spoon,  which  should  explore  all  the  cavities  into 
M'hich  these  ganglia  are  sometimes  divided.  Tlius  care  should  be  taken 
to  examine  and  treat,  if  needful,  the  synovial  sac  enveloping  the  flexor 
profundus  as  well  as  that  in  relation  with  the  superficial  flexor.  The 
question  of  providing  a  second  opening  belo\\'  the  anterior  annular 
ligament  will  now  arise.  Where  the  ganglion  is  a  large  one,  where  the 
"melon-seed"  bodies  are  numerous,  where  it  is  desirable  to  provide 
thorough  drainage,  a  second  opening  should  be  made.  This  may  be 
safely  done  by  passing  a  bullet-probe  from  the  upper  opening  under  the 
annular  ligament,  and  cutting  down  upon  it  through  the  palmar  fascia, 
the  palmar  arch  being  avoided.  This  opening  haviug  been  enlarged 
with  dressing-forceps,  the  sharp  spoon  is  again  applied,  if  needful,  and 
when,  either  by  this  means,  or  by  rubbing  between  the  openings  a  strip 

*  If  for  any  reason  the  operative  treatment  of  compound  ganglion  is  deferred,  some 
well-adjusted  form  of  support  and  compression  should  be  worn,  othcr\vise  delay  ^vill  lead 
to  dangerous  stretching  of  the  ligaments  and  weakening  of  the  joint. 
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of  iodotorni  i^auze  which  has  hfcii  kept  in  asdhitinn  df  1  in  jo  carholic; 
acid,  all  the  •'nu'lou-seed"  bodies  are  detached  and  removed,  tiie  cavity 
is  washed  out  with  a  solution  ot"  carbolic  acid  (i  in  40)  or  liydi-.  perch, 
(i  in  2000) — whatever  fluid  is  used  all  of  it  should  be  withdrawn — and 
then  a  drain  of  sterilised  horsehair  is  passed  by  means  of  the  probe 
from  below  ujjwards.  Strands  of  this  may  be  withdrawn  as  needed. 
The  hand  may  be  conveniently  put  uj)  with  the  fingers  iiexed,  as  on  a 
Carr's  splint.  All  should  be  healed  in  three  weelcs.  at  which  date 
movements,  which  may  be  cautiously  begun  before,  shduld  be  aeti\-el\- 
persevered  with. 

B.  Wliere  the  disease  recurs,  or  where  there  is  reason  to  suspect 
tubercular  mischief,  further  steps  will  be  required  in  order  to  prevent 
the  mischief  extending  to  the  carpus.  The  ganglion  having  been 
opened  by  the  steps  given  above,  its  walls  \A'ill  probably  be  found  to  be 
thick  and  velvety,  with  vascular  fringes  over  the  tendons.  In  such 
cases  each  of  the  tendons  must  be  separately  hooked  up  and  cleaned 
with  curved,  blunt-pointed  scissors  and  dissecting  forceps.  To  eradi- 
cate the  whole  of  the  tubercular  mischief  it  will  be  needful  to  divide 
the  anterior  annular  ligament,*  the  position  of  the  median  nerve  being- 
first  carefully  noted.  In  spite  of  the  weakening  of  the  hand  that  will 
follow,  where  there  is  reason,  from  the  family  or  personal  histor}*,  the 
obstinacy  of  the  disease,  or  the  aspect  of  the  interior  of  the  ganglion,  to 
suspect  tubercular  mischief,  the  incision  must  be  boldlj"  made  from 
about  i^  inch  above  the  annular  ligament  down  through  this  struc- 
ture to  a  point  just  above  the  level  of  the  superficial  palmar  arch. 
Otherwise  there  is  danger  that,  by  insufficient  exposure  of  the  parts, 
persistence  of  the  tubercular  mischief,  and,  ultimateh',  disease  of  the 
carpus,  may  ensue.  When  by  the  use  of  the  scissors  or  sharp  spoon 
all  the  mischief  has  been  eradicated  as  thoroughly  as  possible,  the 
surgeon  examines  for  the  presence  of  bone  disease,  flushes  out  the 
parts  with  the  above-given  solutions,  followed  by  a  good  dusting  in 
of  iodoform,  or.  instead  of  the  above  fluids,  a  thorough  rubbing  in  of 
sterilised  powdered  iodoform  made  into  a  paste  with  lotio  h3^dr.  perch, 
(i  in  1000).  During  the  operation  every  bleeding-point  must  be  arrested 
by  ligature  with  fine  sterilised  chromic  gut.  The  use  of  forci-pressure 
is  less  advisable  owing  to  the  risk  of  damage  to  the  tendons.  The 
annular  ligament  is  then  united  with  buried  sutures  of  aseptic  chromic 
gut,  or  kangaroo-tail  tendon,  and  dressings  applied  with  uniform 
pressure,  so  as  to  distribute  the  discharges,  which  will  probably  be  free, 
through  as  wide  a  surface  as  possible. 

After  this  operation  movement  of  the  fingers  must  be  begun  as  early 
as  possible,  to  prevent  the  tendons  being  matted  together  after  all  the 
interference  which  is  needful  at  the  operation. 

*  In  1896  I  made  use  of  this  step  in  a  tubercular  palmar  f^anglion  in  a  Avoman 
iet.  53,  who  earned  her  living  by  working  at  fancy  embroidery;  "When  I  last  saw  her, 
thirteen  months  after  the  operation,  the  parts  remained  sound,  and  the  patient  was 
able  to  follow  her  pmploymcnt.  More  recently  I  have  operated  in  a  similar  case,  though 
no  bacilli  could  be  found  in  the  numerous  "  melon-seed  "  bodies,  or  the  thickened  synovial 
sac.  The  woman  was  aged  42,  and  the  hand  three  months  later  was  as  strong  as  its 
fellow. 
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PALMAR    ANEURYSM. 

The  rarity  of  this  disease  in  arteries  so  small  in  size  as  those  of 
the  forearm  and  hand  is  well  known.  Aneurysm  when  present  in  the 
palm  is  usually  the  result  of  injury,  or,  mach  more  rarely,  it  is  embolic 
in  nature  and  co-exists  with  serious  disease  of  the  heart.*  In  a  third 
class  of  case  the  aneurysm  is  an  instance  of  localised  subacute 
endarteritis  deformans, f  and  arises  without  any  known  cause.  The 
inner  part  of  the  superficial  palmar  ai'ch  is  that  chiefly  affected. 

Operation. — If  other  treatment  has  failed,  if  the  aneurysm  continue 
to  increase,  to  cause  troublesome  throbbing,  and  numbness  of  the 
fingers  supplied  by  the  ulnar  nerve,  it  is  best  treated  by  excision  after 
ligature  of  the  ulnar  artery  above  and  below.  The  skin  having  been 
thoroughly  cleansed  (p.  17),  and  an  Esmarch's  bandage  applied  above, 
a  longitudinal  incision,  two  to  three  inches  long,  is  made  over  the 
swelling,  dividing  the  skin,  palmaris  brevis,  and  palmar  fascia.  Any 
tendons  and  the  ulnar  nerve  are  carefully  drawn  aside.  The  ulnar  artery 
is  then  tied  with  sterilised  silk  above  and  below  the  swelling.  The  sac 
is  next  snipped  away  wdth  scissors,  and,  if  needful,  the  deep  branch  of 
the  ulnar  artery  is  tied  also.  The  palmar  fascia  should  be  united  with 
a  few  buried  sutures  of  fine  chromic  gut,  and  the  skin  incision  closed 
with  sterilised  salmon-gut.  Movements  of  the  thumb  and  index  finger 
should  be  carefully  commenced  next  day,  but  the  other  fingers  should  be 
kept  quiet  for  the  first  week.  The  wound  should  have  healed  in  ten 
days. 

While  the  above  course  is  certainly  the  best,  cases  which  have  been 
recentl}^  recorded;}:  show  that  ligature  of  the  ulnar,  or  of  the  ulnar 
and  radial,  will  be  sufficient  in  palmar  aneurysm,  if,  for  any  reason,  the 
surgeon  prefer  to  adopt  this  course. 

OPERATIONS    FOR    UNION    OF    DIVIDED    TENDONS. 
TENORRAPHY.      TENOPLASTY.§ 

As  in  the  case  of  divided  nerves,  the  union  of  divided  tendons 

may  be  primary  or  secondary,  according  as  the  surgeon  is  called 
to  the  case  at  once  or  later. 

I  always  prefer  to  make  the  parts  thoroughly  evascular  beforehand 
with  Esmarch's  bandages,  though  this  step  has  been  objected  to  as 
likely  to  lead  to  after-oozing,  tension,  &c.     To  meet  this,  every  vessel 

*  Mr.  Holmes,  Royal  College  of  Surgeons  Lectures,  Lancet,  Oct.  25,  1873;  S7jst.  of 
Surg.,  vol.  iii.  pp.  29,  102,  has  called  attention  to  this  class  of  case. 

t  An  instructive  case,  treated  successfully  by  incision  of  the  sac,  with  interesting 
remarks  on  the  pathology  and  treatment  of  this  disease,  is  recorded  by  Dr.  J.  Griifiths, 
of  Cambridge,  Brit.  Med.  Journ.,  vol.  ii.  1897,  p.  646.     See  also  my  case,  p.  64. 

X  A.  Caddy,  of  Calcutta,  Lancet,  1896,  vol.  ii.  p.  603.  The  aneurysm  was  traumatic, 
and  the  patient  33.  The  radial  and  ulnar  were  tied.  W.  Eobertson,  of  Glasgow,  Brit. 
Med.  Journ.,  1897,  vol.  ii.  p.  1637.  Here  there  had  been  no  wound,  but  the  palm  had 
been  repeatedly  knocked  in  starting  some  engine  gear.  The  patient  was  18.  The  ulnar 
artery  alone  was  tied. 

§  This  term,  which  has  been  introduced  lately,  should  be  reserved  for  those  cases  where 
tendon-suture  is  found  impossible,  and  tendon-grafting  (p.  38)  is  employed. 
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that  can  be  seen  should  he  carefully  secured,  the  \vo\iiid  1  liorougldy 
dried  out,  and  then,  alter  any  needful  drainage  has  been  providecl, 
and  the  wound  sutured  (but  not  over-closely  or  tightly),  l)efbre  the 
Esniarch's  bandage  is  removed  the  dressings  should  b(;  applied  thickly 
and  uniformly  so  as  to  distribute  the  discharges  through  as  wide  a 
surface  as  possible,  instead  of  allowing  them  to  come  through  at  one 
spot.  The  controlling  bandage  must  be  placed  sufficiently  high  up  not 
to  interfere  with  any  pressing  down  of  muscular  bellies  which  may  ])e 
needed  in  order  to  bring  a  retracted  central  tendon  end  into  view. 

The  upper  end  of  the  tendon  will  always  give  more  trouble  than  is 
the  case  with  a  divided  nerve,  owing  to  its  greater  retraction. 

In  laying  open  the  sheath  to  follow  up  the  tendon,  most  scrupulous 
care  must  be  taken  to  use  every  aseptic  precaution,  especially  in  cases 
where  the  parts  are  much  disturbed,  the  sheath  extensively  opened, 
&c. ;  otherwise  sepsis  may  easily  be  carried  far  and  deeply,  if  the 
retracting  end  has  not  already  done  this.  Further,  it  is  in  the  sheath 
that  the  vessels  run  to  which  we  owe  the  nutrition  and  repair  of  the 
tendon  ends. 

For  the  sake  of  convenience,  operations  for  the  union  of  divided 
tendons  may  be  classed  under  the  following  heads  : 

A.  Cases  where  both  ends  can  be  found  and  where 
they  can  be  easily  adjusted. 

A  longitudinal  incision  will  usually  be  best,  but  in  some  cases — e.7., 
where  the  tendons  are  matted  together — a  flap  may  be  ]:)referable.  Any 
bruised,  sloughy,  or  scarred  tendon  tissue  is  removed  as  cleanly  and 
charily  as  possible.  Sutures  of  thoroughly  sterilised  silk  or  kangaroo- 
tail  tendon  are  preferable  to  those  of  chromic  gut,  which  are  always 
liable  to  give  way  too  soon,  especially  if 
suppuration  occur.  The  sutures  may  be 
passed  and  tied  (i)  in  the  ordinary  way 
ivhere  the  tendon  is  round,  and  either  of 
medium  or  lanje  size.  The  silk  is  passed, 
on  as  fine  a  needle  as  \\\\\  carry  it,  from 
before  backwards  through  one  tendon  end, 
and  then  from  behind  forwards  through 
the  other,  and  the  ends  are  knotted  on  the 
superficial  surface  of  the  tendon.  Large 
tendons  may  be  secured  with  two  lateral 
or  with  one  central  and  two  lateral  su- 
tu.res,  smaller  tendons  with  one  median 
suture  only.  As  the  suture  is  tightened, 
the  ends  must  be  kept  in  exact  apposition 
with  a  pointed  probe,  and  not  allowed  to 
override  one  another.  Tn  this  method 
and  in  the  others  which  follow,  care  must 
be  taken  not  to  insert  the  sutures  too 
near  to  the  tendon  ends — i.e.,  when  there 
is  any  tension,  not  nearer  than  one-third 
or  even  half  an  inch ;  finer  sutures  may 
then  hold  the  ends  exactly  together — owing  to  the  muscular  tension 
and  the  tendency  of  the  suture  to  cut  through  the  parallel  fasciculi 
and  their  uniting  connective  tissue. 


Fit).  20. 


Wolfler's  transverse  tendon-suture 
(Wien.  Med.  TFocA.,  1888,5.  i)- When 
the  ends  touch,  the  inventor  calls 
his  method  "  direct  transverse  ten- 
don"-suture,  and  gives  it  the  name 
of  "  indirect"  when  the  ends  cannot 
be  brought  together,  and  the  threads 
are  tied  and  left  to  form  guides  for 
the  development  of  fibrous  connect- 
ing bridges. 
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Another  method  which  iiiay  be  employed  where  the  tendon  is 
round  and  large  is  that  of  Wollier  (Fig.  20)  or  of  Trnka  (Fig.  27.  /)). 

(2)  Where  the  tendon  is  flat.  cj..  on  the  dorsum  of  the  hand,  a  verv 
conimon  site  for  tenorraphy.  Here  there  is  much  tendency  for  the 
suture  to  cut  its  way  out  if  inserted  in  the  ordinary  manner.  One  of 
the  following  methods — viz..  Wolfler's.  Le  Fort's.  Le  Dentu"s,  which 
are  made  plain  in  Figs.  20  and  21 — will  be  found  preferable. 

(3)  TT7ze/-e  the  tendon  is  round  and  small,  too  small  for  the  methods  of 
Woltler  or  Le  Dentu,  and  where,  owing  to  the  size  of  the  tendon  and 
the  traction,  a  suture  inserted  in  the  ordinary  way  will  cut  out.  that  of 
E.  Schwartz  may  be  tried  (Fig.  21).    A  circulai-  ligature  of  silk  is  thrown 


B. 


C. 


A,   Le  Dentu's  method  of  tendon-suture,     b.  Thai  of  Wolfler.     c.  E.  Schwartz's  method. 
(Le  Dentu  and  Delbet,  Traifi  de  Chir.,  t.  iii.  p.  825.) 


round  each  of  the  tendon  ends,  and  two  vertical  loops  passed  above  and 
below  these  ligatures,  and  thus  prevented  from  slipping,  serve  to  draw 
the  ends  together.  Circular  ligatures  thus  employed  would  seem  likely 
to  endanger  the  nutrition  of  the  tendon  ends. 

In  addition  to  q.\\\  of  the  above  methods  the  surgeon  may  wisely 
make  use  of  one  or  more  sutures  of  support,  i.e.,  sutures  whose  object 
is  to  relax  tension.  A  suture  is  made  to  traverse  first  one  tendon  and 
then  the  other  a  full  inch  or  more  from  the  ends,  the  sheath  also  being- 
included  so  as  to  secure  a  firm  hold,  and  the  ends  then  knotted  in  the 
usual  wa}". 

The  wound  is  closed  with  or  without  drainage  according  to  its 
condition,  the  amount  of  disturliance,  the  probable  after-collection  of 
blood,  &c.  The  dressings  should  be  applied  in  sufficient  c^uantity  and 
uniformly  so  as  to  distribute  any  oozing  evenly  throughout  them.  If 
possible,  they  should  be  left  on  for  seven  or  ten  days.  The  limb  must 
be  arranged  on  a  splint  in  such  a  position  that  no  undue  tension  falls 
upon  the  united  tendons,  while  at  the  same  time  the  comfort  of  the 
patient  is  attended  to.  Restlessness,  while  the  anaesthetic  is  recovered 
from,  must  be  prevented,  as,  if  the  sutures  do  not  hold,  the  parts  will 
tend  to  heal  in  one  contracted  mass.     Most  careful  attention  will  be 
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lU'fdod  at'tiTwards  in  the  eini)k)\  nu'iit  of  caivfully  ))e,ij;iiii  and  per 
vering-ly  continued  passive  and  active  movements.  In  commencini^ 
movements  the  surgeon  has.  on  one  hand,  to  prevent  the  formation  of 
adhesions ;  on  the  other,  he  must  remember  the  risk  of  breaking  down 
the  recently  formed  union.  The  date  miist  vary  witli  each  case,  but, 
as  a  rule,  in  the  case  of  the  tendons  of  the  fingers,  passive  movement 
may  be  begun,  very  gently  so  as  not  to  strain  the  union,  about  the 
sixth  day.  and  gradually  increased.  About  the  twenty-first  day  will 
usually  be  early  enough  for  the  commencement  of  active  movements. 

In  cases  of  secondary  tendon-suture,  as  in  that  of  nerves,  the  result 
may  be  disappointing  for  some  months ;  but  if  the  tension  was  not 
extreme,  and  if  the  wound  ran  an  aseptic  course,  the  final  result  will 
probably  be  satisfactory. 

I  would  take  this  opportunity  of  saying  that,  in  the  treatment  of  an 
incised  wound  of  the  hand  or  foot,  the  condition  of  the  tendons  should 
be  cleared  up  as  well  as  that  of  the  vessels.  The  practitioner  too  often 
rests  satisfied  with  arresting  the  urgent  haemorrhag-e.  The  wound  heals 
quickly,  but  loss  of  power  remains.    The  following  is  a  good  instance  : — 

In  August,  1888,  H.  P.,  xt.  31,  was  scut  to  mo  with  constant  flexion  of.  and  inability 
to  extend,  the  last  two  phalanges  of  the  thumb.  A  few  months  before  he  had  been 
treated  for  severe  hneraorrhage  from  an  incised  wound  of  the  dorsum  over  the  first 
phalanx  and  metacarpal  bone  of  the  right  thumb.  By  dissection  the  extensor 
sccundi  internodii  was  seen  to  be  divided,  the  upper  end  being  found  by  foUo^A-ing  up 
the  sheath.  The  extensor  primi  had  been  only  partially  divided  for  three-quarters  of 
its  width.  When  trimmed  the  two  ends  of  the  extensor  secundi  were  separated  br  an 
interval  of  an  inch  on  complete  extension  of  the  thumb.  Use  of  a  stout  silk  suture, 
and  pushing  down  the  upper  end  of  the  tendon,  left  the  ends  still  separated  by  a  quarter 
of  an  inch ;  two  very  fine  silk  sutures  brought  the  ends  into  good,  but  not  exact, 
apposition.  On  hyper-extending  the  thumb  the  V-shaped  notch  in  the  partially 
divided  extensor  primi  was  obliterated,  so  no  sutures  were  used  here,  the  edges  of  the 
notch  being  merely  refreshed.  A  splint  was  applied  on  the  palmar  aspect,  so  as  to 
keep  the  thumb  hyper-extended.  Morjihia  was  given  at  first.  "When  the  patient 
was  seen,  two  months  later,  he  had  i-eeovered  com|)lete  extension. 

B.  Cases  where  only  one  end  can  be  found. 

The  distal  or  fixed  end  of  the  tendon  can  nearly  always  be  found.  To 
meet  the  difficulty,  often  extreme,  of  finding  the  retracted  upper  end  of 
one  of  the  flexor  tendons.  M.  Felizet  (BulL  et  Mem.  tie  la  Soc.  de  Cliir., 
t.  xix.  p.  610.  1893)  advises,  if  slitting-  up  the  sheath  and  methodicallv 
pressing  down  the  muscular  belly  are  insufficient,  that  the  upper  end 
may  be  made  to  emerge  into  view,  and  further  disturbance  of  the  parts 
avoided,  by  extending  the  adjacent  fingers.  By  this  step  what  j\I. 
Felizet  terms  the  little  fibro-serous  vincula.  which  tie  together  adjacent 
tendons,  are  drawn  upon  and  pull  down  the  upper  end  of  the  severed 
tendon  into  view.  If.  after  careful  search,  sufficient  slitting-up  of  the 
sheath.  &c.,  it  is  still  impossible  to  find  the  upper  end.  the  lower 
end  mav  be  successfullv  attached  to  a  neighbourino-  tendon  bv  tendon- 
anastomosis.  This  is  effected  (i)  by  suitably  preparing  the  contiguous 
lateral  margins,  (2)  by  fixing  the  severed  end  in  a  hutton-hole  made 
in  an  adjacent  tendon  (Fig.  22). 

(3)  Anastomosis  by  Bifurcation  or  Splitting  of  a  Tendon. — Thus 
M.  F.  Schwartz,  in  a  case  where  the  proximal  ends  of  two  of  the  exten- 
sors of  the  thumb  could  not  be  found,  united  the  peripheral  ends  to 
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the  extensor  carpi  radialis  longior,  which  was  split  longitudinally  and 
in  part  sutured  between  them  (Fig.  23). 


Fig.  22. 


Button-bole  method  of  tendon-anastomosis.     Method  of  MM.  Tillaux  and  Duplay. 
(Duplay  and  Eeclus,  Traiti  de  Chir.,  t.  i.  p.  825.) 

The  following  case  (Dr.  v.  Fillenbaum,  Wien.  Med.  Woch.,  Nos.  29 
and  30,  1885)  is  a  good  instance  of  the  success  of  the  last  step,  and 
of  one  means  of  employing  sutures  so  as  to  irrevent  tension : — 


Fig.  23. 


An  oblique  cut  with  a  bread-knife  involved 
the  common  extensor  of  the  index  and  middle 
linger,  and  the  extensor  indicis,  the  central  end 
of  the  latter  retracting  so  far  that  it  could  not 
be  reached,  unless  by  slitting  up  its  sheath. 
The  tendons  of  the  common  extensor  were  each 
united  by  two  fine  silk  sutures. 

The  accessible  peripheral  end  of  the  extensor 
indicis  was  attached  to  both  ends  of  the  sutured 
tendon  from  the  extensor  communis  to  the  index 
finger.  The  strongly  stretched  extensor  tendons 
of  the  second  and  third  fingers  were  now  fixed 
(to  prevent  retraction  by  muscular  action)  by 
silk  sutures  passed,  2  cm.  higher  up,  through 
skin  and  tendon  sheath,  and  tied  over  a  roll  of 
iodoform  gauze.  These  were  removed  on  the 
fifth  day.  Passive  movement  was  begun  on  the 
sixteenth  day.  Six  months  later  the  man  had 
perfect  use  of  his  fingers. 

If  it  is  the  proximal  end  which  is 
alone  accessible  this  must  be  sutured 
to  an  adjacent  tendon,  the  action  of 
which  it  will  reinforce,  without  re- 
gaining its  own  special  function.  This 
must  be  looked  upon  as  a  last  resort. 

The  back  of  the  hand  is  the  "  seat  of 
election"  for  the  anastomosis  of  ten- 
dons, as  they  are  here  united  by  fibrous 
expansions.  Thus  a  neighbouring  ten- 
don can  be  relied  upon  to  render  active 
the  peripheral  end  of  another  tendon 
whose  central  end  cannot  be  found. 
Furthermore,  it  is  on  the  back  of  the  hand,  and  especially  near  the 
knuckles,  that  operations  on  tendons  give  the  best  results.  Ketraction 
is  less  here  than  elsewhere,  owing  to  the  presence  of  connecting  bands 


Tendon-anastomosis  by  splitting  or 
bifurcation  of  an  adjacent  one.  Method 
of  M.  E.  Schwartz.  (Dentuand  Delbet.) 
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and  expansions  to  the  joint-capsules;  there  is  less  bleeding;  the  skin 
is  thinner,  and  its  greater  mobility  renders  less  harmfnl  the  formation 
of  any  adhesions. 

But  while  tendon-anastomosis  is  especially  applicaljle  to  the  exten- 
sors, the  following  shows  that  it  may  also  be  employed  in  the  case 
of  one  of  the  ilexors,  the  tendon  of  the  liexor  longus  pollicis  having 
been  joined  with  the  index  tendon  of  the  flexor  profundus,  witli 
marked  success,  by  ]\fr.  F.  'W  I'aul  {Licerpool  Med.-Chir.  Journ.,  1895, 
p.   500):— 

A  boy,  X.X.  7,  falling  with  a  cup  in  his  hand,  had  sustained  a  severe  cut  across  the 
ball  of  the  right  thumb.  There  was  no  power  over  the  last  joint,  and  consequently 
no  power  of  holding  anything — e.fj.,  a  pen,  in  the  usual  way.  Au  incision  over  the  flexor 
longus  revealed  the  distal  end  of  the  tendon  in  good  condition  and  firmly  attached  to 
the  scar.  This  end  having  been  isolated,  the  central  end  was  sought  for,  but,  though  the 
incision  was  prolonged  to  an  inch  above  the  annular  ligament,  no  trace  of  it  could  be 
found.  It  was  quite  useless  to  search  higher,  since,  if  found,  the  tendon  would  be  too 
short  to  bring  down  and  attach  to  the  distal  end.  Under  these  circumstances  Mr.  Paul 
decided  to  endeavour  to  obtain  a  union  between  the  terminal  end  of  the  flexor  longus 
pollicis  and  the  side  of  the  index  tendon  of  the  flexor  profundus ;  a  step  which,  if 
successful,  would  give  the  patient  a  power  of  flexing  the  thumb  and  forefinger  together, 
and  thus  of  holding  articles  between  them.  The  free  end  of  the  thumb  tendon  was  cut 
into  a  wedge-shape,  and  inserted  into  a  notch  made  in  the  side  of  the  index  tendon, 
where  it  was  retained  by  two  or  three  very  fine  sutures.  The  wound  healed  by  first 
intention,  and  a  year  later  it  was  found  that  not  only  had  the  boy  the  combined  power 
of  grasp  hoped  for,  but  that,  under  training  by  a  skilled  pianist,  he  was  obtaining 
independent  movement  of  the  thumb  and  forefinger.  The  fact  that,  while  the  boy  had 
only  one  muscle  between  the  two  digits,  he  could  yet  flex  them  separately,  was  entirely 
due  to  training  of  the  extensors.  Thus,  if  told  to  bend  the  thumb  alone,  he  would  fix 
the  forefinger  by  its  extensor,  and  then  flex  the  thumb,  or  the  reverse. 


Fig.  24. 


C.  Cases  where  both  ends  can  be  found  but  it  is  im^ 
possible  to  adjust  them. 

This  difficulty  is  usuall}^  met  with  after  the  re- 
moval of  a  growth  from  a  tendon,  and  in  some  cases 
of  secondary  tendon-suture.  The  following  methods 
are  available. 

i.  Tendon-lengthening. 

a.  Method  of  Trnka  (Cenir.f.  (7/m-..  No.  12,  1893) 
(Fig.  27). — This  is  most  applicable  to  stout  tendons. 
When  this  method  is  employed,  the  incision  must 
not  be  carried  too  near  the  end  of  the  tendon,  and  to 
prevent  this  being  detached  by  any  tension  that 
the  strip  will  be  called  upon  to  bear,  it  will  be  well  to 
secure  it  above  as  well  as  below  by  one  or  more 
sutures  (Fig.  27,  a). 

h.  Method  of  Czerny  (Henck,   Centr.  f  CJiir.,  No. 
18,   1882). — Czerny,  in  a  case  in  which  one  of  the 
•extensors  of  the  thumb  had  been  divided,  doubled 
down     a  slip  of  the    peripheral     end,  as    shown  in 
Fig.  24.      But  during  this  step  the  slip  became  entirely  detached,  and 
then  had  to  be  treated  as  a  true  graft.     If  this  method  be  employed,  a 
suture  should  be  inserted  at  the  angle  where  the  slip  is  turned  down, 
;S0  as  to  prevent  its  being  stripped  away.      The  method   of  Trnka  is 


Tendon-Iengtbeuiug 
by  Czeruy's  method. 
(Deutu  and  Delbet.) 
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intended  to  prevent  the  accident  which   is  likely  to  occur  in  that  of 
Czerny. 

'•.  Tendance lujtheniiiij  hi/  Zui-?:a(j  Incisions  (Fig.  25). — M.  Poncet, 
(•f  L^'ons,  has  shown  '{Go::.  Hehd.,  1891,  p.  575)  that  this  method  may 
be  successfully  emjiloj'ed  in  cases  where,  owing  to  the  tension,  the 
threads  which  have  been  inserted  in  the  ends  of  the  tendons  threaten 
to  cut  through. 

In  the  first  case,  that  of  a  boy  whose  tendo  Achillis  had  just  been  severed,  M.  Poncet, 
in  order  to  diminish  the  tension  necessarj'  to  bring  the  ends  together,  made,  on  the 
upper  end  of  the  tendon,  two  cuts  in  zig-zag  fashion,  each  passing  a  little  more  than  half 
across  the  width  of  the  tendon.  Marked  elongation  of  the  tendon  followed,  and  it  was 
t  hen  easy  to  suture  the  ends  without  tension.  The  boy  was  allowed  to  walk  on  the 
twenty-eighth  day,  and  left  the  hospital  about  seven  weeks  after  the  injury,  walking 
being  almost  perfect. 

While  this  method  is  especiallj'  applicable  to  the  tendo  Achillis  from 
its  size,  M.  Poncet  has  also  used  it  in  the  case  of  the  extensor  indicis. 

In  this  case  also  two  zig-zag  incisions  on  the  upper  end  of  the  tendoii  enabled  the 
suture,  which  had  previously  threatened  to  cut  out,  to  be  inserted  without  any  tension. 

The  incisions  should  pass  through  at  least  half 
Fig.  25.  the  width  of  the  tendon,  and  include  both  this 

and  its  sheath.     There  is  no  risk  of  the  tendon 
sloughing  if  antiseptic  precautions  be  taken. 

d.  Teiidon- lenijilifiniwi  hi/  the  Z-sJirqjed 
MetJiod. — This  will  l)e  made  plain  by  Fig.  29. 
p.  45. 

e.  Tendon-lenr/theniiui  hi/ means  of  Osteotomy. 
— The  same  M.  Poncet,  of  Lyons  {Revue 
d' OrtJiop. ,J\\\y,  1 891).  made  use  of  the  following 
ingenious  method  in  uniting  a  severed  tendo 
Achillis  (Y\s.  26)  : 


Forty  days  after  the  injury  (by  an  axe)  the  wound  was 
healed,  but  the  ends  of  the  tendon  were  3  cm.  apart,  and 
the  lameness  was  very  disabling.  A  U-shaped  flap  having 
been  turned  off  the  back  of  the  heel,  a  slice  of  the  os  calcis 
was  then  vertically  detached  with  the  saw ;  when  quite 
loose  it  was  glided  upwards,  and  the  lower  part  of  it  fixed 
to  the  upper  part  of  the  sawn  surface  with  an  ivory 
peg.  The  ends  of  the  tendon  could  now  be  brought  into 
close  apposition  without  undue  traction.  The  result  was 
jjoi-fcct. 

ii.   Distance  Sutures. 

^01.  Anger.  Furgin,  and  Assaki  were  amongst 
the  earliest  workers  on  this  subject. 

(/.  Distance  Sutures  alone. — In  some  cases 
(the  earliest  being  one  of  M.  Anger's)  Ashere  the 
ends  of  the  tendon  could  not  be  adjusted,  and  suture-loops  have  Ijeen 
passed  and  knotted  between  the  widely  separated  ends,  these  sutures 
have  appeared  to  diminish  muscular  tension  on  the  tendon  ends,  and  to 
help  in  directing  the  reparative  process. 

This  method  of  distance-sutures  seems  to  have  been  employed  in  this 


Teiulon-lengthening   bj' 
zig-zag  incisions.  (Poncet.j 
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coiintrv  as  1 


1SS9.  1)V  y\r.  Gostling,  of  Worcester  {Lancet,  ii. 


country  as  loiii;  ago  as  i.^^y.  Dv  -Mr.  uostiing,  01    >v(n-cesier  \^j^ 
1890,  p.  767),  in  a  case  of  injury  to  the  extensors  of  the  tlnimb 


Fig.  26. 


Eleven  weeks  before,  while  the  jjatieiit 
was  piuuiiig  roses,  his  knife  inflicted  a 
wound,  the  scar  of  which,  an  inch  long, 
was  found  about  an  inch  above  the  base 
of  the  metacarpal  bone  of  the  left  thumb. 
Just  below  this  scar  the  distal  ends  of  the 
extensor  prinii  and  ossis  metacarpi  pol- 
licis  could  be  easily  felt,  but  the  proxi- 
mal ends  could  oidybe  indistinctly  made 
out,  five  inches  off,  on  the  back  of  the 
forearm.  The  left  hand  was  of  little  use, 
the  thumb  being  flexed  and  adducted  into 
the  palm.  An  incision  exposed  the  distal 
ends  at  once,  but  the  synovial  sheath  was 
blocked  at  the  scar  for  three-quarters  of 
an  inch  by  a  mass  of  connective  tissue. 
This  was  cut  through  and  the  sheath  slit 
up  until  the  proximal  ends  of  the  tendon 
were  found.  All  four  ends  were  smoothly 
rounded  off,  and  no  adhesion  had  formed. 
As  the  ends  were  live  inches  apart  it  was 
impossible  to  bring  them  nearer  together 
than  three-quarters  of  an  inch.  The  ends 
having  been  pared,  they  were  stitched  to- 
gether with  two  catgut  sutures  each.  The 
wound  healed  by  first  intention,  and  six 
months  later  all  the  movements  of  the 
thumb  w  ere  perfect. 

In    1886,   Wolfler    successfully 
combined  the  method  of  distance- 
sutare  and  attaching  the  ends  of  the  severed  tendons  to  adjacent  somid 
ones. 

The  patient  had  had  all  the  tendons  of  the  extensor  communis  severed.  He  was  unable 
to  extend  the  middle  and  ring  fingers,  but  retained  this  power  over  the  index  and  little 
fingers.  At  the  operation,  two  months  after  the  injury,  it  was  necessary  to  divide  the 
posterior  annular  ligament  in  order  to  find  the  central  ends  of  the  tendons.  As  the 
separated  stumps  were  8-9  cm.  apart,  direct  union  was  hopeless.  The  ends  were  joined 
by  indirect  transverse  sutures  of  silk  and  catgut,  the  loops  being  8  cm.  long.  The  four 
central  and  peripheral  tendon  ends  were  also  united  to  the  adjacent  uninjured  tendons, 
two  to  the  extensor  indicis  and  two  to  the  extensor  minimi  digit i.  Though  the  wound 
healed  without  suppuration,  the  silk-thread  loops  were  cast  off  unalterecL  Ten  days 
after  the  operation  the  patient  began  to  extend  his  fingers,  and  he  ultimately  regaim-d 
extension  of  each  individuaUy.  as  in  the  uninjui-ed  hand.  This  good  result  must  have 
been  due  to  the  fibrous  tissue' which  had  been  developed  in  the  place  of  the  catgut  an.l 
silk  threads,  and  not  to  the  joining  of  the  tendons  to  those  which  were  intact. 

M.  Gluck,  who  has  employed  the  method  of  distance-sutures  with 
marked  success  in  several  cases,  used  it  in  one  instance,  not  for  filling  up 
a  gap  in  a  tendon,  but  for  replacing  an  end  which  was  lost  (Semaine 
Medicale.  1892.  p.  198). 

A  boy  suffered  from  injury  to  the  tendons  of  the  extensor  indicis  and  communis.  M. 
Gliick  fii-mly  tied  the  central  ends  of  the  tendons  vnth  loops  of  silk,  and  earned  them 
forward  to  their  points  of  insertion,  where  they  were  fixed  by  means  of  a  steel  needle. 


Suture  of  tendo  Achillis  by  partial 
detachment  and  sliding  upward  of  the  os 
calcis.    Poucefs  method. 

(Duplay  and  Reclus.) 
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Fig.  27. 


The  first  trial  failed,  the  sutures  tearing  out.  A  second  operation  succeeded.  When  the 
needle  was  removed,  at  the  end  of  four  weeks,  both  the  middle  and  terminal  phalanges 
could  be  extended. 

1).  Distcmce  Sutures  torjetlter  tvith  BmvUes  ofTJtreads  of  Silk  and  Cah/ut 
(Fig.  27). 

In  a  case  in  which  tlie  two  ends  ot  the  flexors  of  the  middle  finger 
were  widely  separated  after  an  injury,  M.  Gllick  (Joe.  siqrra  cit.)  was  able 

to  remedy  a  gap  of  10  cm.  (  =  4  in.) 
by  substitution  of  threads  of  silk  and 
catgut.  Healing  by  first  intention  and 
perfect  restoration  of  movement  fol- 
lowed. It  was  thought  that  in  this 
case  a  gradual  substitiition  of  the  cat- 
gut by  connective  tissue  took  place.* 
In  other  cases  the  foreign  body  em- 
ployed remains  long  encysted  in  a 
sheath  of  connective  tissue.  Strict 
asepsis  is.  of  course,  essential. 

iii.  Tendon-grafting,  properly  so 
called. 

Here  a  part  of  another  tendon,  from 
the  same  patient,  in  cases  where  there 
has  been  an  extensive  injury,  as  in  a 
partially  crushed  hiind.  or  a  tendon 
from  the  rabbit,  is  made  use  of. 

Mr.  M.  Eobson  QClin.  Soc.  Trans.,  vol.  xxii.  p. 
291)  successfully  grafted  4^  inches  of  a  flexor 
tendon  from  a  finger  too  much  smashed  to  save, 
on  to  the  dorsum  of  the  hand,  so  as  to  form  a 
new  extensor  for  the  index  finger,  the  tendon  of 
which  had  been  completely  torn  away.  The 
proximal  end  of  the  tendon  was  stitched  to  the 
fleshy  belly  of  the  extensor  communis,  where  the 
tendon  had  been  previously  attached,  the  distal 
end  being  fixed  to  the  small  portion  of  tendon 
left  near  its  insertion  into  the  phalanx.  The 
case,  which  is  an  excellent  instance  of  conserva- 
tive surgery,  ended  in  recovery  with  a  most  useful  hand.  During  extension  of  the  index 
the  new  tendon  could  be  felt  to  move  under  the  skin. 

M.  Peyrot  (Bidl.  de  la  Sac.  de  Chir.,  1886.  p.  357)  transplanted  in  one 
case  the  tendon  of  a  dog,  and  in  another  that  of  a  cat,  into  the  gaps 
between  divided  tendons  in  man.  A  fair  amount  of  flexion  was 
obtained. 

It  remains  to  be  seen  ho\\-  far  this  method  will  supersede  that  of 
distance- sutures  (p.  7,6).  Such  grafts  prolmbly  act  as  conductors  only 
in  the  process  of  formation  of  new  fibrillar  The  method  is  somewhat 
troublesome,  and  can  obviously  only  be  practised  under  limited  condi- 
tions, and,  in  the  case  of  tendons  from  animals,  only  when  the  needful 
preparations  can  be  made. 

*  In  some  cases  the  sheath  may  be  used  to  supplement  the  distance-sutures.  After 
the  tendon  ends  have  been  mobilised,  any  remnants  of  the  sheath  are  dissected  free,  and 
so  sutured  as  to  help  in  forming  a  canal  along  which  the  new  formation  of  connective 
tissite  may  take  place. 


Different  methods  of  teudon-suture. 
(Truka.)  In  the  right-baud  figure,  a, 
where  the  ends  of  the  tendon  cannot 
be  brought  together,  tendou-leugthen- 
iiig  (p.  35)  has  been  employed  on  one 
side,  and  some  catgitt  strands — a  form 
of  distance-suture  (p.  36) — on  the  other. 
In  the  left-hand  figure  a  form  of  trans- 
verse suture  is  shown  above,  b  ;  below,  c, 
distauee-sutures  consisting  of  different 
thicknesses  of  catgut  have  been  used. 
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Dr.  X.  Hocliet.  nf  Lyons,  has  i)iil)lislic(l  (^Gaz.  Uehd.,  1891,  p.  293)  a 
case  in  which  he  practised  successlully  a  method  of  tendon-grajUntj, 
which  he  called  aatochthono'iis,  the  graft  being  taken  from  one  of  the 
divided  tendons  themselves  (Fig.  28).  This  method  is  especially 
a])plicable  to  the  flexor  tendons  of  the  lingers. 

The  patient  liud,  two  months  before,  suffered  division  of  the  flexor  tendons  at  the  root 
of  his  right  index.  The  two  lower  phalanges  were  constantly  extended,  all  power  of 
flexion  being  lost.  Tlie  parts  having  been  rendered  evascular,  an  incision  over  the  site 
of  injury  showed  that  an  interval  of  6  cm.  existed  between  the  cut  ends  of  the  flexor 
tendons,  and  that  by  no  means  could  this  distance  be  reduced  to  less  than  2  cm.  To 
fill  this  gap,  Dr.  Rocliot  made  an  incision  over  the  lower  part  of  the  middle  phalanx  and 
the  base  of  the  last,  just  where  the  flexor  profundus  emerges  from  between  the  two  slips 
of  the  sublimis.  He  divided  the  former,  and  then,  returning  to  his  first  wound,  drew  the 
piece  of  the  flexor  profundus,  which  was  now  cut  above  and  below,  out  into  the  first 
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Autochthonous  tendon-grafting.     (Rocliet.)     To  the  right  is  seen  the  gap  between 
the  tendons  found  on  exploration  ;  to  the  left  the  manner  in  which  it  was  filled  up. 


wound,  the  attachments  of  the  tendon  to  the  sheath  yielding  readily.  The  lower  end  of 
this  tendon-slip  was  then  sutured  to  the  lower  end  of  the  flexor  sublimis,  and  its  upper  end 
to  the  muscular  ends  of  the  flexor  sublimis  and  profundus — directly  to  the  former  tendon, 
and  laterally  to  the  latter.  Lastly,  the  small  slip  of  flexor  profundus,  which  had  been  left 
attached  to  the  last  phalanx,  was  sutured  to  the  two  slips  of  the  flexor  sublimis  a  little 
above  its  insertion  into  the  second  phalanx.  The  wound  healed  quickly,  and  on  the 
fifteenth  day  some  power  of  flexion  was  already  present.  Later  on  the  second  phalanx 
could  be  flexed  as  freely  as  its  fellow.  Flexion  of  the  third  phalanx  was  more  limited, 
this  not  passing  beyond  a  very  obtuse  angle. 

Dr.  Rochet  observes  that  it  would  be  possible  to  carry  out  the  above  method  by  taking- 
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the  graft  or  slip  from  the  upper  end  of  one  of  the  lower  parts  of  the  divided  tendons 
without  interfering  with  its  insertion,  which  involves  making  a  fresh  wound. 

M.  Desquin  (Behj.  Med.,  Dec.  24,  1896  ;  Epii.  Brit.  Med.  Jour..  Jan.  2^, 
1897)  has  devised  another  method  of  tendon-graftiug,  by  which  the  use 
of"  a  finger  flexor  was  restored. 

A  carpenter,  tet.  25,  had  the  right  middle  linger  in  permanent  extension,  owing 
to  the  severance  of  the  flexor  tendons  by  broken  glass.  The  man  came  to  M.  Desquin. 
thirteen  months  later,  seeking  amputation.  A  very  free  incision  having  been  made 
along  the  course  of  the  tendons  in  the  finger  and  in  the  palm,  it  was  found  that  4  to 
5  cm.  of  the  superficial  tendon  were  wanting.  It  was  impossible  to  find  the  deep 
tendon.*  By  strong  traction  on  the  central  end  of  the  superficial  tendon,  seized  in  the 
palm,  it  could  be  brought  in  contact  with,  and  sutured  to,  the  phalangeal  end.  This 
could  only  be  done  by  strongly  flexing  the  finger,  and  it  would  have  been  impossible  to 
unite  the  superficial  parts  over  the  strongly  stretched  tendon.  Returning  to  the  wrist, 
therefore,  the  operator  divided  the  tendon  with  a  small  piece  of  mttscle  adhering.  The 
finger  was  then  extended  and  the  tendon  just  divided  stitched  to  that  for  the  index 
finger,  so  that  the  flexor  for  the  latter,  on  its  contraction,  acted  upon  both  fingers.  The 
result  was  perfect. '  After  four  weeks  the  fingers  could  all  be  flexed  simultaneously,  or 
the  index  and  middle  together,  the  others  remaining  extended. 

The  following  instance  of  tendon-grafting  as  a  substitute  for  amputa- 
tion, in  cases  Avhere  suppurative  tenosynovitis  or  deep  whitlow  has 
destroyed  the  tendons,  is  recorded  {lor.  stqwa  fit.)  by  the  same 
author : 

The  patient;  a!t.  ig,  could  not  flex  his  right  index  finger  owing  to  destruction  of 
the  flexor  tendon  by  a  deep  whitlow.  Some  weeks  after  the  healing  of  this,  an  incision 
was  carried  from  the  pulp  of  the  index  finger  along  the  normal  course  of  the  tendons  to 
just  above  the  wrist-joint.  In  the  palm  the  fascia  was  divided,  and  above  the  annular 
ligament  the  common  flexor  sheaths  were  opened.  The  search  for  the  tendon  ends 
proved  easy  below,  where  a  few  tags  remained  adherent  to  the  phalanx,  but  difficult  at 
the  wrist.  At  length  one  was  found  which  wanted  10  cm.  of  its  length.  To  supply 
the  gap  an  equivalent  of  the  superficial  flexor  was  taken.  This  was  severed  near  its 
origin,  and  drawn  down  strongly  until  it  could  be  sutured  peripherally.  The  upper  end 
of  its  lower  segment  was  then  stitched  to  the  lower  end  of  the  deficient  deep  flexor. 
Despite  some  suppuration  and  the  exposure  of  the  transplanted  tendon,  for  a  week,  over  a 
small  distance  in  the  first  phalanx,  where  the  incision  had  divided  purely  cicatricial 
tissue,  no  exfoliation  followed.  Two  years  later,  flexion  of  the  finger  was  performed 
as  freely  and  strongly  as  in  the  others. 

Kesection  of  Bone  in  aid  of  Tendon-suture. — It  will  suffice 
merely  to  allude  to  this  method,  which  can  only  rarely  be  justifiable. 
K.  Lobker  {Gentr.  f.  C/iir.,  1884,  No.  50)  seems  to  have  been  the  first  to 
make  use  of  it.  In  a  case  of  long-standing  division  of  the  tendons  above 
the  wrist,  portions  of  the  radius  and  ulna  were  resected.  The  result  was 
only  a  partial  success,  and  the  bones  took  three  months  to  unite  firmly. 
It  is,  however,  only  fair  to  remember  the  date  of  this  case,  which  was 
before  the  era  of  strict  antiseptic  surgery. 

Tendon-transplantation  has  of  late  years  been  made  use  of  in 
infantile  paralysis,  the  object  being  to  reinforce  a  paralysed  or 
paretic  muscle  by  attaching  to  it  one  or  more  tendons  of  adjacent 
healthy  muscles.  This  method  deserves  an  extended  trial,  owing  to 
the   great  frequency  of  infantile  paralysis   in   our  large    towns  ;    the 

*  No  explanation  is  given  of  this  and  the  above-mentioned  gap  in  the  superficial 
tendon.     The  original  wouzul  hail  healed  by  first  intention. 
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crip]iliiii;'  wliicli  it  involves  ;  the  expense  otherwise  entailed  l)v 
mechanical  treatment,  extending-,  as  this  usually  does,  over  a  life- 
time (R.  .Jones);  the  limited  amount  of  good  wliicli  other  o])erations, 
e.<i.,  tenotomy,  usually  effect ;  and  the  fact  that  transplanting  of  tendons, 
of  itself  not  a  severe  operation,  can  be  employed  early  in  life,  when 
the  nniscles  on  which  the  additional  work  is  placed  have  still  natural 
growth  to  make,  and  at  the  same  time  the  paralysed  muscles  have 
not  had  time  to  undergo  those  secondary  changes  which  are  so  baffling 
to  the  siirgeon. 

As  long  ago  as  1882,  Nicoladoni  (Arch.  f.  kUn.  ('hir.,  Bd.  xxvii. 
S.  660)  recorded  a  case  of  paralytic  talipes  calcaneus  in  which  he 
attached  both  peronei  to  the  tendo  Achillis  with  a  good  result. 
Drobnik.  of  Posen,  published,  in  1892  (Zeit.  f.  Chir.,  Bd.  xliii.  S.  473), 
the  first  series  of  cases,  sixteen  in  all.  Mr.  Eve  has  published  {BrU. 
Med.  Journ.,  vol.  ii.  1898,  p.  1 140)  three  cases  of  infantile  paralysis 
in  which  he  transplanted  tendons. 

In  Case  I  the  child  was  aged  6^  years,  and  the  left  foot  was  in  a  position 
of  extreme  cquino-yarus  as  the  result  of  infantile  paralysis  of  the  peronei,  which  did 
not  react  in  the  slightest  degree  to  faradisra.  The  extensor  1.  digitorum  only  reacted 
slightly.  The  tendon  of  the  tibialis  anticus  was  divided  and  attached  to  the  peroneus 
brevis,  and  the  tibialis  posticus  tendon  after  division  was  carried  above  the  internal 
malleolus  and  attached  to  the  extensor  1.  digitorum.  The  child  developed  scarlet  fever, 
and  had  to  be  discharged  from  the  hospital  in  a  plaster-of-Paris  splint,  about  a  month 
after  the  operation.  About  three  months  later  the  tendo  Achillis  was  lengthened  by  the 
Z  method  (Fig.  29).  Six  months  later,  Oct.  1898,  it  is  reported  that  the  child  walked 
fairly  well  with  tlie  foot  flat  on  the  ground  ;  there  was  good  power  of  dorsi-flexion,  and 
no  adduction. 

In  Case  2  the  extensor  1.  digitorum  was  paralysed  together  with  the  tibialis  anticus. 
Here  the  tibialis  posticus  was  divided  at  its  insertion  and  attached  to  the  anticus,  while, 
to  reinforce  the  power  of  dorsi-flexion,  the  peroneus  brevis  was  attached  to  the  extensor 
1.  digitorum.  By  a  subsequent  operation  the  tendo  Achillis  was  lengthened.  The  result 
was  good,  the  foot  being  braced  up  at  a  right  angle,  and  the  boy,  £et.  11,  walking 
tirmly  upon  it. 

In  Mr.  Eve's  third  case  the  child  was  22,  and  had  foot-drop  and  eversion 
from  infantile  paralysis.  The  child  walked  on  the  inner  side  of  the  foot ;  the  peronei 
acted  well.  Inversion  was  completely  lost.  Here  the  peroneus  longus  was  attached  to 
the  extensor  1.  digitorum,  and  the  peroneus  brevis  to  the  tibialis  anticus.  About  six 
months  later  there  was  distinct  voluntary  power  of  dorsi-flexion,  no  eversion,  the  foot 
was  in  fairly  good  position,  but  the  results  of  osteotomy  for  a  co-existing  genu  valgum 
must  be  waited  for  before  the  full  benefits  of  the  above  tendon-transplanting  can  be 
justly  expected. 

Dr.  MiUiken  (A'ew  York  Med.  Record,  Nov.  28,  1896)  has  operated  fourteen  times 
on  nine  patients,  the  operations  falling  into  the  following  eight  varieties  : — (i)  Trans- 
plantation of  the  sartorius  into  the  sheath  of  the  paralysed  quadriceps  extensor ; 
(2)  Grafting  of  extensor  proprius  hallucis  to  tibialis  anticus.  (3)  Extensor  longus 
digitorum  to  tibialis  anticus.  (4)  Tibialis  anticus  to  extensor  longus  digitorum. 
(5)  Extensor  proprius  hallucis  to  extensor  longus  digitorum.  (6)  Gastrocnemii  to 
peronei.  (7)  Transplantation  of  flexor  longus  hallucis  to  the  front  of  the  leg  and 
attachment  of  it  to  tibialis  anticus.  (8)  Graft  from  deltoid  attached  to  the  tendon  of 
paralysed  triceps.  The  results  were  verj-  encouraging,  failure  to  obtain  union  only 
occurring  in  one  case. 

Operation. — Where  the  two  tendons  to  be  operated  on  lie  close 
together,  an  oblique  incision  of  adequate  length  will  suffice.  But 
where  the  two  tendons  lie  farther  apart,  Mr.  Eve  points  out  that  the 
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necessary  extensive  division  of  veins  leads  to  cedema  of"  the  foot.  He 
has  thus  adopted  a  different  plan.  "  Tlie  insertion  of  the  tendon  to  be 
transplanted  (e.fj..  the  tibialis  posticus)  was  exposed  by  a  small  incision, 
and  the  tendon  divided.  Tlien  a  similar  incision  was  made  ovei-  the 
tendon  of  the  same  muscle  (just  above  the  internal  malleolus_).  and  the 
divided  tendon  was  pidled  through  it.  Next,  supposing  that  it  was 
intended  to  attach  it  to  the  tibialis  anticus,  tliis  tendon  was  exposed 
just  below  the  front  of  the  ankle  by  a  similar  incision.  The  skin  and 
fascia  intervenincf  between  this  last  incision  and  that  throutjli  which 
the  tibialis  posticiis  tendon  protruded  above  the  internal  malleolus  was 
tunnelled  under  by  means  of  scissors.  The  free  end  of  the  tibialis 
posticus  was  pulled  through  this  tunnel,  and  attached  to  the  tendon  of 
the  tibialis  anticus.  the  foot  having  been  first  placed  in  the  position 
desired.  The  tibialis  posticus  would  be  attached  to  the  anticus  in  such 
a  state  of  tension  as  to  retain  the  foot  in  the  improved  position."  The 
method  emploved  of  uuitincr  the  tendons  was  that  of  !M.  Tillaux 
(Fig.  22).  As  the  tendon  of  the  paralysed  muscle  is  always  atrophied 
and  slender,  Mr.  Eve  advises  that  it  should  not  be  split  or  divided. 
Dr.  ^klilliken  advises  the  use  of  kangaroo-tendon  sutures  and  plaster-of- 
Paris  splints. 

Dr.  E.  H.  Bradford,  Surgeon  to  the  Children's  Hospital  at  Boston,  in 
a  paper  on  "Tenoplastic  Surgery"  (Ann.  of  Surfj.,  Aug.  1897),  thus 
describes  transplantation  of  the  peroneus  longus  in  suitable  cases  of 
infantile  paralysis,  e.fj..  in  talipes  valgus,  that  it  may  in  part  take  the 
place  of  the  weakened  tibials.  An  incision  is  made  between  the  outer 
malleolus  and  the  tendo  Achillis.  The  sheath  of  the  tendon  is  opened 
slightly  above  the  level  of  the  malleolus,  and  the  tendon  gently  pulled 
from  its  sheath  and  cut  across.  The  cut  end  is  pulled  out  of  the  sheath, 
and  enough  of  the  tendon  freed  to  leave  an  end  of  at  least  two  inches 
in  a  foot  of  moderate  size.  The  wound  having  been  next  opened  out 
by  blunt  hooks,  an  opening  is  made  between  the  tendo  Achillis  and  the 
tibia,  and  gradually  dilated  until  the  tendon  can  be  passed  through. 
An  incision  is  then  made  on  the  inner  side  in  the  region  of  the  tibialis 
posticus  tendon.  This  paralysed  tendon,  when  found,  is  di\-ided  close  to 
its  insertion,  the  cut  peroneal  tendon  passed  through  the  opening 
beneath  the  tendo  Achillis,  and  the  cut  surfaces  of  the  two  tendons 
firmly  sewn  together.  AYhere  the  gastrocnemius  needs  reinforcing,  the 
cut  peroneal  tendon  is  passed  through  a  slit  made  in  the  widest  part 
of  the  tendo  Achillis.  Dr.  Bradford  recommends  that  the  inserted  tendon 
should  be  here  stitched  by  interrupted  sutures  as  it  enters  the  tendo 
Achillis  and  as  it  emerges  from  the  other  side  ;  the  projecting  end  can 
be  folded  aloni--  the  edge  and  stitche-d  to  give  greater  strength. 

Transplantation  of  the  sartorius  is  thus  described  by  the  same 
writer.  An  incision  is  made  on  the  inner  side  of  the  thigh,  from  the 
internal  condyle  upwards  in  the  direction  of  the  insertion  of  the  adductor 
magnus  tendon.  Tlie  limb  is  flexed  at  the  knee  and  abducted.  Some 
difficulty  is  frequently  met  with  in  finding  the  sartorius,  which  in  a 
paralysed  limb  falls  more  towards  the  inner  side  than  is  normal.  The 
muscle  will  be  recognised  by  the  length  and  direction  of  its  fibres. 
It  should  be  followed  well  down  to  its  insertion,  and  cut  across  at  the 
level  of  the  internal  condyle  or  slightly  below  it.  The  skin  incision  is 
then  drawn  to  the  outer  side,  and  the  conjoined  insertion  of  the  rectus 
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and  vastus  intermis  tound.  The  divided  sartorius  is  inserted  under 
this,  and  sutured  (irmly  to  it.  not  oidy  at  its  cut  end,  but  laterally  as 
well.  After  the  opevaticm  the  linil)  should  he  fixed  in  a  straight 
position. 

That  excellent  authority  on  orthopa?dic  surgery,  Mr.  Robert  Jones, 
of  Liverpool,  has  discussed  with  !Mr.  Tixbby  the  conditions  needful 
for  successtul  tendon-grafting  and  transplantation  in  infantile  paralysis 
(yiedlral  Annual.  1899.  and  JAreqiool  Med.-CJdr.  L'ev.,  1899,  p.  270). 
The  following  are  the  details  urged : — "  (a)  The  muscles  should  be 
carefully  tested,  and  the  relative  strength  of  each  determined.  (/>)  All 
conditions  due  to  contraction  of  the  plantar  fascia,  such  as  pes  cavus, 
should  be  previously  removed  by  operation.  (0)  The  operation  is 
rarel}"  called  for  when  one  muscle  only  is  partially  paralysed.  ('/)  Cases 
in  which  all  the  muscles  are  paralysed  and  a  flail-like  joint  exists  are 
not  suitable  for  tendon-grafting.  For  such  cases  arthrodesis  should  be 
reserved  ('/.'/.).  In  selecting  a  healthy  muscle  for  reinforcing  a  paralysed 
one,  it  is  advisable,  but  not  essential,  that  the  one  selected  should  belong 
to  the  same  group  as  the  paralysed  one.  The  advantages  are  that  it  is 
nearest — restoration  of  a  voluntary  function  is  thus  more  quicklj-  secured. 
If  it  be  practicable  to  obtain  a  reinforcing  muscle  from  the  same  group, 
the  selection  should  be  made  from  a  muscle  the  line  of  which  is  most 
nearl}^  coincident  with  that  of  the  paralysed  muscle.  For  instance,  in 
reinforcing  the  tendo  Achillis  for  talipes  calcaneus  the  peroneus  longus 
and  brevis  may  be  used.  In  reinforcing  the  tibialis  anticus  for  para- 
lytic valgus,  either  the  extensor  proprius  pollicis  or  part  of  the  extensor 
communis  digitorum  will  avail.  The  reinforcing  tendon  should  be 
carried  as  direct  as  possible  to  the  paralysed  muscle,  and  not  bent  at 
an  angle,  which  would  have  the  eflfect  of  considerably  lessening  the 
transfer  of  power.  For  instance,  if  the  peroneiis  brevis  were  used  to 
reinforce  the  extensor  communis  digitorum,  it  should  be  attached  above 
the  ankle,  and  not  in  front  of  the  malleolus. 

'•  The  operation  A\hic]i  has  yielded  the  best  results  in  the  treatment  of 
talipes  calcaneus  has  been  that  of  grafting  the  peroneus  longus  and 
brevis  to  the  tendo  Achillis.  The  value  of  this  operation  lies  in  the  fact 
that  almost  all  attempts  to  shorten  an  undul}-  lengthened  tendo  Achillis 
result  in  failure,  except  by  this  new  method  of  grafting.  Cases  of 
paralytic  valgus,  due  to  paralysis  of  the  tibialis  anticus  and  posticus, 
may  be  treated  in  one  of  the  following  ways  : — The  tendon  of  the 
extensor  proprius  pollicis  may  be  split,  and  part  of  it  attached  to  the 
anticus.  Similarly,  a  piece  of  the  flexor  longus  digitorum  may  be 
attached  to  the  tibialis  anticus.  Or,  in  place  of  the  latter,  a  strip  may 
he  slit  off  from  the  tendo  Achillis,  with  muscular  fibres  of  the  gastroc- 
nemius attached,  and  used  to  reinforce  the  posticus.  Or,  still  further, 
the  peroneus  longus  may  be  brought  across  the  front  of  the  extensor 
tendon  sheaths  and  stitched  to  the  anticus.  The  employment  of  the 
peroneus  longus  in  this  connection  emphasises  an  important  point,  that 
by  selecting  one  of  the  opponents  of  a  paralysed  muscle  Ave  not  only 
reinforce  that  muscle,  but  Ave  Aveaken  the  antagonism  which  exists 
between  the  two  groups,  since  by  transferring,  as  in  this  case,  the 
insertion  of  the  peroneus  longus  from  the  outer  to  the  inner  border  of 
the  foot,  we  tend  to  equalise  the  forces  acting  upon  those  two  borders. 
Cases  of  pai-alytic  varus  due  to  paralvsis  of  the  peronei  may  l)e  treated 
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in  tile  following  way  : — The  peroneus  longus  tendon  may  be  reinforced 
by  a  strip  of  the  tendo  Achillis,  and  the  brevis  by  a  strip  from  the 
tertins.  or  one  of  the  outermost  parts  of  tlie  extensor  communis.  In  the 
compound  forms  of  paralysis  considerable  ingenuity  can  be  exercised 
in  determining  which  muscles  shall  be  used  as  the  graft.  Taking  a  case 
of  paralj'tic  calcaneo-valgus,  the  peroneus  longus  may  be  used  to  rein- 
force the  tendo  Achillis,  and  a  strip  of  the  extensor  proprius  pollicis  to 
reinforce  tlie  tibialis  anticus,  and  a  strip  of  the  flexor  longus  digitoruni 
to  reinforce  the  tibialis  posticus.  In  paralytic  equino-varus.  Tubby  has 
adopted  the  following  plan  :  A  long  incision  is  made  on  the  posterior 
aspect  of  the  leg  and  at  its  outer  part.  The  tendo  Achillis  is  split  length- 
wise as  far  as  the  point  where  the  two  heads  of  the  gastrocnemius 
meet.  The  outer  strip  so  made  is  attached  to  the  distal  part  of  the 
divided  peroneus  longus,  and  the  ]-emaining  portion  of  the  tendo 
Achillis  is  divided  with  a  tenotome.  The  foot  comes  at  once  into 
position,  and  the  result  is  extremely  good."  The  following  points  are 
also  insisted  upon  : — The  operation  must  be  absolutely  aseptic.  The 
sheaths  of  the  tendons  operated  upon  must  be  opened  up  sufficiently 
freely  to  allow  of  the  reinforcing  tendon  being  applied  easily  to  the 
paralysed  one.  The  reinforcing  tendon  may  either  be  passed  through 
the  paralysed  one,  and  attached  to  either  of  its  surfaces,  or  alongside  it. 
Silk  freshly  and  properly  sterilised  is  the  best  uniting  medium.  The 
proximal  part  of  the  reinforcing  tendon  should  be  pulled  quite  tight, 
and  Tinited  to  the  tendon  of  the  paralysed  one  at  such  a  spot  that  the 
former,  when  it  is  fixed,  is  at  its  utmost  possible  tension.  After  the 
operation,  the  limb  is  put  up  in  the  position  in  which  it  is  decided  it 
should  I'emain  subsequenth*. 

Tendon-lengthening.  —  Several  methods  have  been  given  of 
lengthening  the  ends  of  divided  tendons.  I  now  refer  to  a  method  of 
lengthening  entire  but  shortened  tendons  A\hich  may  be  useful  in 
some  cases  of  contraction  of  joints  owing  to  lesions  in  the  muscles 
which  act  on  them — lesions,  it  ma}-  be  added,  which  are  unaccompanied 
by  any  paralysis  or  spastic  changes.  Such  cases  are  occasional!}^  met 
with  in  contraction  of  the  fingers  following  inflammatory  matting  of 
the  muscles,  prolonged  immobilisation  of  the  forearm  in  splints,  and  the 
like.* 

In  the  lengthening  of  contracted  tendons,  e,;/,,  of  the  fingers,  there 
should  be  no  pai"alytic  complication  from  disease  of  the  nervous 
system  present — conditions  which  ^\■ould  interfere  with  a  successful 
aftei'-result,  however  carefully  the  tendons  are  lengthened  and  sutured. 
Again,  for  the  success  of  this  method  the  tendons  operated  on  must  be 
healthy,  or  at  least  free  from  much  inflammatory  matting,  a  condition 
which  will  prove  obstinatel}-  recurrent,  while  the  manipulations  needful 
to  free  the  tendons  at  the  time  of  the  operation  are  very  likely  to 
produce  sloughing, 

I  have  only  space  to  allude  to  another  small  group  of  cases  in  which 
tendon-lengthening  may  sometimes  be  useful,  I  refer  to  infantile 
spastic  paraplegia  and  some  cases  of  contrai-tion  of  the  flexors  of  the 

*  My  readers  ^\-ill  obtain  information  on  this  class  of  case  in  the  Huntcriau  Lectui-es 
by  Mr.  W.  Anderson  on  -  Contraction  of  the  Fingers  and  Toes,  their  Varieties,  Patho- 
logy, and  Treatment"  (^Lancet,  vol.  ii.  1891). 
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fingers.  In  infantile  spastic  paraplegia  it  may  hr  employed  in  some 
cases  of  eontraction  of  the  adcluetors,  the  gastrocnemii,  and  the  ilexors 
of  the  ankles  and  toes.  The  object  is  to  remove  some  contraction  or 
constant  spasm  which  prevents  other  measures,  such  as  massage,  elec- 
tricity, &c.,  being  tried.  The  eases  chosen  should  be  early  ones  in  which 
no  great  structural  change  has  taken  place,  and  there  should  be  no 
mental  deficiency  which  will  interfere  with  the  intelligent  carrying  out 
of  directions. 

I'ui.  29. 
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One  method  of  teuclon-leiigtheuiiig.  a.  Tendon  split  longitudinall}-.  b.  Section 
completed  by  incisions  at  ends  of  fissure,  c.  Divided  tendon  elongated  and  sutured. 
(Anderson) 

Where  the  tendon  is  fairly  thick  and  rounded,  the  following  method 
of  tendon-lengthening  of  Mr.  Anderson's  may  be  made  use  of:  In  flat 
and  easily  frayed-out  tendons  sloughing  ^^•ould  probably  follo\\'  on  so 
miich  manipitlation  of  each  end.  The  gap  that  remains  between  the 
two  ends  of  the  tendon  having  been  carefully  measured,  each  tendon  is 
split  accurately  in  the  middle  line,  care  being  taken  not  to  bring  the 
split  too  near  to  the  end  of  the  tendon.  At  the  two  ends  of  the  above 
incision  section  of  the  op]K)site  halves  of  the  tendon  is  made,  as  in 
Fig.  29. 

Tendon-shortening. — This  may  be  occasionally  called  for  in 
some  cases  of  acquired  talipes  calcaneus,  where  the  tendo  Achillis  is 
elongated.  As  these  cases  usually  date  to  infantile  parah^sis  it  will  be 
well  to  bear  in  mind  the  advice  given  by  Mr.  Walsham  (Walsham 
and  Hughes,  The  Deformities  of  fJie  Human  Foot,  p.  380):  "Shortening 
of  the  Achilles  tendon  is  only  of  service  when  some  muscular  tissiie 
remains  in  the  gastrocnemius  and  soleus.  When  these  muscles  are 
completely  paralysed  and  have  undergone  fatty  degeneration,  the  short- 
ening of  the  tendo  Achillis  is  useless.  At  the  time  of  operation,  and 
for  some  time  subsequently,  the  foot  is  held  in  better  position  ;  but  as 
soon  as  the  patient  begins  to  walk,  the  fattj"  muscle  gradually  yields, 
and  the  condition  of  the  muscle  is  soon  as  bad  as  before  the  oj^eration. 
]'rior,  therefore,  to  midertaking  the  shortening  of  the  tendo  xlchillis, 
a  very  careful  examination  of  the  electrical  condition  of  the  calf-muscles 
should  be  made,  and  if  it  is  clear  that  complete  degeneration  has  taken 
place,  no  operation  should  be  undertaken.*  Conversely,  if  the  electrical 
examination  shows  that  thei'e  is  some  healthy  muscle  tissue  left,  it  is 
well  to  postpone  the  shortening  of  the  tendon  till  as  much  good  as 
possible  has  been  obtained  by  a  systematic  course  of  electrical  treat- 

*  The  onlj-  operative  steps  advisable  here  will  be  transplantation  of  a  healthy  teudou 
(p.  40). 
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ment,  coiiibiiied  with  massage  of  the  calf-miiscles."     In  suitable  cases 
the  tenclo  Achillis  may  be  shortened  b}'  one  of  the  following  methods. 

(i)  Willet's  Method  (/S'i.  Bartholomew's  Hospital  Iteporis,xo\.  xvi.  p. 
309).—"  A  Y-shaped  incision,  some  two  inches  in  length,  is  made  over  the 
lower  end  of  the  tendo  Achillis  down  to  the  tendon.  At  the  lower  or 
A'ertical  point  of  the  incision  the  dissection  is  continued  until  the  tendon 
is  fully  exposed  over  its  superficial  and  lateral  surfaces  for  the  space  of 
one  inch  in  length,  its  deep  connections  being  left  undisturbed.  The 
tendon  is  now  cut  across  at  the  point  of  junction  of  the  oblique  portion 
of  the  wound  with  the  vertical.  Next  the  proximal  portion  of  the 
tendon  is  raised,  with  its  superficial  connections  to  the  integumeiat 
undisturbed,  to  the  extent  of  fulh'  three-quarters  of  an  inch,  by  dissect- 
ing along  its  deeper  surface,  i.e.,  by  reversing  the  dissection  made  upon 
the  distal  segment.  A  wedge-shaped  slice  of  the  tendon  is  now  cut  off 
from  both  segments,  that  from  the  proximal  being  removed  from  the 
deep  surface,  whilst  from  the  distal  it  is  taken  from  the  superficial ;  in 
both  instances  the  face  of  the  wedge-shaped  portion  removed  being  at 
the  point  where  the  tendon  has  been  divided.     The  heel  being  now 


Fig.  30. 
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l^ressed  iipwards,  the  proximal  portion,  including  both 
skin  and  tendon,  is  drawn  down  and  placed  over  the 
distal,  thus  bringing  the  prepared  cut  surfaces  of  the 
tendon  into  apposition.  In  this  position  they  are 
held  by  an  assistant  whilst  four  sutures,  two  on  either 
side,  are  passed  deeply  through  the  integument,  then 
through  both  portions  of  the  tendon,  and  again  out 
through  the  integument,  and  fastened.  When  the 
operation  is  completed,  the  united  edges  of  the  wound 
assume  a  V-shaped  appearance,  owing  to  the  angle  of 
the  proximal  portion  being  now  attached  to  the  ter- 
minal point  of  the  distal  portion  of  the  original 
incision." 

Mr.  AVillet  believes  the  method  of  merelv  removing; 
— b  '        a  piece  of  the  tendon  and  suturing  the  divided  ends  to 

be  faulty.  The  cicatricial  tissi;e  filling  up  the  gap  will, 
he  says,  be  merely  fibrous  tissue,  and  not  homogeneous 
in  structure  with  the  tendon,  and,  therefore,  likely 
to  yield. 
(2)  M.  OUier's  Method  of  Tend  on- shortening  without  interrupting 
its  Continuity  {Traite  des  Besedions,  t.  ii.  p.  473). — When  the  tendon 
is  large  he  removes  with  a  very  small  bistoury  the  central  part.  A 
window  having  been  thus  made,  the  upper  and  lower  ends  are  brought 
together  with  sutures,  and  the  lateral  bands  folding  upon  either  side 
contribute  to  the  joining  of  the  two  ends. 

Where  the  tendon  is  narrow,  instead  of  making  a  window,  M.  Oilier 
adopts  the  plan  shown  in  Fig.  30. 


CHAPTER    II. 

OPERATIONS    ON    THE    WRIST. 

EXCISION   OF  THE  WRIST-JOINT    (Figs.   31   to  35). 

The  reasons  for  this  operation  often  failing,  and  the  conditions  needfiil 
for  success,  may  be  first  considered. 

I.  Whether  the  tubercular  disease  begins  in  the  synovial  membrane  or 
in  the  bones,  it  extends  rapidh',  not  only  to  the  wrist-joint,  but  to  the 
two  rows  of  carpal  bones  and  the  bases  of  the  metacarpals,  along  the 
complicated  synovial  membranes,*  whicli    bring   all  these  bones  into 

Fig.  31. 


The  bones  and  the  seven  synovial  sacs  which  enter  into  joints  about  the  wrist. 
The  seventh,  that  between  the  cuneiform  and  pisiform,  is  not  shown.    (Mac  Cormac.) 


*  The  arrangement  of  these,  five  in  number,  must  be  remembered,  and  their  close 
vicinity  to  each  other.  (i)  The  membrana  sacciformis  of  the  inferior  radio-ulnar 
articulation,  passing  from  the  lower  end  of  the  ulna  to  the  sigmoid  cavity  of  the  radius, 
and  lining  the  upper  surface  of  the  triangular  fibro-cartilage.     (2)  That  of  the  wrist- 
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contiguity  with  each  other.  The  disease,  thus  extensive,  is  also  most 
obstinate,  and  is  often  further  complicated  by  other  tubercular  lesions, 
and,  in  adults  especially,  by  a  tendency"  to  phthisis.  Thus  partial  opera- 
tions are  useless,  and  often  worse  than  useless.  Lord  Lister*  was  the 
first  to  insist  on  the  importance,  and  to  show  the  possibility,  of  removing 
every  atom  of  the  disease,  including  the  ends  of  the  radius  and  ulna, 
the  two  rows  of  carpal  bones,  and  the  bases  of  the  metacarpals  (Fig.  33). 
2.  From  the  close  relation  of  the  flexor  and  extensor  tendons  in  front 
and  behind  these  complicated  joints,  and  from  the  numerous  grooves  on 

the  bones,  it  is  most  difficult  to  ex- 
tirpate the  disease  without  disturb- 
ing the  tendons.  On  the  other 
hand,  however  stiff  the  wrist  may 
be  left,  flexion  and  extension  of  the 
fingers  is  absolutely  needful  for  the 
operation  to  be  a  success ;  hence  it 
is  imperative  that,  throughout  the 
prolonged  operation,  the  tendons 
should  be  disturbed  as  little  as  pos- 
sible, a  direction  very  diflicult  to 
follow,  as  their  celhilar  sheaths  are 
often  tubercular,  and  the  neces- 
sary manipulations  of  the  tendons 
during  the  operation  may  easily  lead 
to  their  sloughing,  and  thus  to  a 
iiseless  "  fin-like  "  hand.f 

3.  Passive  movement  of  the  fingers 
should  be  begun  as  early  as  possible, 
and  most  perseveringlv  maintained 

(P-  57)- 

Owing  to  the  bad  name  whicli 
this  operation  inherited  by  the  very 
poor  results  to  which  it  attained 
before  the  daj^s  of  aseptic  and  anti- 
septic surgery,  owing  to  the  unsatis- 
factory conditions,  both  general  and 
local,  Avith  which  the  surs'eon  is  called 


A,  Radial  artery 
iuternodii   pollicis. 
T>,  Extensor 
nimi  digiti. 


I!,  Extensor  seciindi 

c,   Extensor   indicis. 

communis,     e,  Extensor  mi- 

F,  ]^xtensor  prinii  internodii. 


(i,  Extensor  ossis  metacarpi.  h,  Extensor 
carpi  radialis  longior.  i,  Extensor  carp 
radialis  brevior.  k,  Extensor  carpi  ulnaris. 
L  L,  Line  of  radial  incision.     (Lister,  i 


joint  proper,  ));issing  from  the  lower  end  of  tin-  radius  and  the  inter-articular  fibro- 
eartilagc  above  to  the  bones  of  the  tirst  row  below.  (3)  The  common  synovial  membrane 
of  the  carpus,  the  most  extensive  of  all,  passing  from  the  lower  surface  of  the  scaphoiil, 
semilunar,  and  cuneiform  above  to  the  upper  surface  of  the  bones  of  the  seconil  row, 
sending  up  two  prolongations  between  the  scajjhoid  and  semilunar  ami  the  semilunar 
and  cuneiform,  and  also  sending  downwards  three  processes  between  the  four  bones  of 
the  second  row.  prolonged  down  into  the  carpo-metacarpal  joints  of  the  four  inner  meta- 
carpal bones.  (4)  A  separate  one  between  the  cuneiform  and  pisiform.  (5)  Another 
separate  one  between  the  trapezium  and  metacarpal  bone  of  the  thumb.  A  variety  of 
the  above  arrangement  in  which  seven  synovial  sacs  arc  present  is  shown  in  Fig.  31. 

*  Lancet.  1865,  vol.  i,  p.  308.  From  this  paper  Figs.  32  and  33  and  the  steps  of  the 
operation  are  taken. 

f  Sir  J.  E.  Erichseu  (^Surg..  vol.  ii.  p.  3S3)  wrote  tlius  of  this  ])oint :  "If  we  look  at 
the  tendons  which  surround  the  wrist,  we  shall  tind  them  divisible  into  five  groups — 
(i)  Those  special  to  the  thumb;  (2)  The  extensors  of  the  fingers;  (3)  The  flexors  of  the 
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upon  to  deal— the  established  tul)ercular  trouble,  often  not  isolated  in 
the  wrist-joint,  the  joint  itself  and  tendons,  it  may  be,  riddled  with 
sinuses,  and  the  fingere  swollen  and  stiff; — owing  to  the  complicated  and 
difficult  operation  required  ;  and.  lastly,  owing  to  the  impossibility  of 
practising  to  any  really  helpful  extent  this  operation  on  the  dead  body  : 
for  the  foregoing  reasons  excision  of  the  wrist  has  not  found  the  favour 
with  English  surgeons  which  it  deserves. 

In  spite  of  the  above  disadvantages  and  difficulties  it  is  much  to  be 
desired  that,  as  no  less  than  the  saving  of  hand  and  fingers  is  at  stake, 
this  operation  should,  with  the  advantages  of  modern  surgery,  be  perse- 
vered with,  and  that  all  cases,  whatever  the  result,  be  fully  published. 

Fig.  33. 


Parts  removed  in  excision  of  the  wrist.     (Lister.) 

I  have  described  two  methods  only.  Excision  of  the  wrist  is  not  a 
common  operation ;  it  must  be  a  difficult  one  ;  and  the  operating  sur- 
geon will  do  well  to  make  himself  familiar  with,  and  to  practise,  one 
method.  The  two  methods  given  below  bear  the  names  of  surgeons  who 
are  authorities  on  the  subject — (i)  Lord  Lister's,  introduced  to  the 
profession  as  long  ago  as  1865  ;  (2)  that  of  M.  Oilier,  the  well-known 
surgeon  of  Lyons,  whose  name  stands  second  to  none  as  an  authority 
on  excision  of  joints,  and  who  has  done  more  than  any  other  surgeon  to 
place  excision  of  the  wrist  on  a  sound  basis.  I  recommend  the  second 
method  as  the  less  complicated  of  the  two,  but  it  is  right  I  should  add 
that  only  one  case  (given  at  p.  57)  has  come  under  my  care.  In  young 
children,  owing  to  the  weakness  of  the  ligamentous  and  other  fibrous 


fingers ;  (4  and  5)  The  flexors  and  extensors  of  the  wrist.  Now,  the  incisions  should  be 
so  planned  as  to  save  absolutely  the  whole  of  the  first  three  gi'oups  and  to  divide  ouly 
the  tendons  of  the  wrist  proper,  and  these  are  cut  so  close  to  their  insertions  that,  as  a 
rule,  they  form  new  attachments,  and  resume  their  functions  as  recovery  takes  place."  I 
have  referred  to  the  question  of  how  far  division  of  any  tendons  is  necessary,  below 
(footnote,  p.  52). 
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single  structures,  the  sintfle  longitudinal  dorsal  incision  of  von  Lan- 
genbeck  or  Boeckel — for  they  are  practically  the  same — may  suffice.* 
(i)  Lord  Lister's  Operation  (Figs.  32,  33). — An  ansesthetic 

having  been  given,  and  the  parts  rendered  bloodless  by  an  Esmarch's 
bandage. t  any  adliesions  of  the  tendons  are  thoroughly  broken  down. 
The  hand  should  rest  on  a  sand-pillow.  The  surgeon  should  be 
seated.  The  radial  incision  is  then  made,  as  in  Fig.  32.  This 
incision  is  planned  so  as  to  avoid  the  radial  artery  and  also  the 
tendons  of  the  extensor  secundi  internodii  and  indicis.  It  com- 
mences above  at  the  middle  of  the  dorsal  aspect  of  the  radius  on 
a  level  with  the  stvloid  process.  Thence  it  is  at  first  directed  towards 
the  inner  side  of  the  nietacarpo-phalangeal  joint  of  the  thumb,  running 
parallel  in  this  course  to  the  extensor  secundi  internodii :  but  on  i-each- 
ing  the  line  of  the  radial  border  of  the  second  metacarpal  bone,  it  is 
carried  downwards  longitudinally  for  half  its  length,  the  radial  arteiy 
being  thus  avoided,  as  it  lies  a  little  further  out.  These  directions  will 
be  found  to  serve,  however  much  the  parts  may  be  obscured  by  inflam- 
matory thickening.  The  tendon  of  the  extensor  carpi  radialis  longior 
is  next  detached  with  the  knife,  guided  by  the  thumb-nail,  and  raised, 
together  with  that  of  the  extensor  brevior.  also  cut,  while  the  extensor 
secundi  internodii,  with  the  radial  arter}^,  is  thrust  somewhat  outwards. 
The  next  step  is  the  separation  of  the  trapezium  from  the  rest  of  the 
carpus  by  cutting-forceps  applied  in  a  line  A\-ith  the  longitudinal  part  of 
the  incision,  gi'eat  care  being  taken  of  the  radial  artery.  The  removal 
of  the  trapezium  is  left  till  the  rest  of  the  carpus  has  been  taken  away, 
when  it  can  be  dissected  out  without  much  difficulty,  whereas  its  intimate 
relations  with  the  artery  and  neighbouring  parts  would  cause  much 
trouble  at  an  earlier  stage.  The  hand  being  bent  back  to  relax  the 
extensors,  the  ulnar  incision  should  next  be  made  very  free  by  entering 

*  My  old  friend  G.  A.  "Wright,  of  Manchester,  has  made  use  of  a  similar  incision 
{Ahgtract  of  Med.  and  Surf/.  Cmes  treated  at  the  Pendlchury  Hospital.  1884,  p.  133). 
In  a  child  of  9,  with  phlyctenular  ophthalmia,  enlarged  glands,  and  many  marks  of 
".strumous  "  disease,  the  right  wrist  was  disorganised.  "  A  single  longitudinal  incision  for 
three  or  four  inches  was  made  between  extensor  communis  and  extensor  secundi,  the 
carpal  joints  opened,  and  the  bones  easily  shelled  out ;  the  ends  of  the  metacarpal  bones 
and  of  the  radius  and  ulna  were  removed  with  a  gouge ;  one  vessel  was  twisted ;  no 
tendon  was  divided,  except  in  the  sense  of  turning  back  the  extensors  of  the  carpus 
from  their  attachments.  Six  months  later,  the  hand,  which  before  the  operation  was 
bulbous,  flabby,  and  useless,  was  aU  but  healed,  and  had  well  shrunken  ;  there  was 
excellent  power  and  mobility."  In  1877  I  removed  five  of  the  carpal  bones  by  a  single 
dorsal  incision  in  an  infant,  aged  2|  years,  a  patient  of  Dr.  T.  Eastes,  of  Folkestone, 
the  sinuses  present  being  thoroughly  scraped  out  with  a  sharp  spoon.  The  result  was 
most  satisfactory,  both  as  to  the  permanency  of  the  cure  and  the  usefulness  of  the  fingers. 

f  Mr.  Treves  objects  to  this  step,  as  the  oozing  which  follows  the  removal  of  the  bandage 
is  usually  very  considerable  and,  in  his  opinion,  a  great  obstacle  to  healing.  I  have 
advised  the  use  of  the  bandage  because,  at  the  time,  it  is  most  impoitant  not  to  have  the 
field  of  the  wound  constantly  flooded  by  the  small  vessels  of  the  very  vascular  parts,  this 
haemorrhage  imperilling  the  tendons,  rendering  the  operation  stiU  more  tedious  by  its 
interference  with  the  exact  carrying  out  of  every  detail  which  is  so  essential  whichever 
method  is  selected.  Any  harm  which  may  accrue  from  excessive  oozing  may,  I  think,  be 
met.  as  after  excision  of  the  knee,  by  providing  adequate  drainage,  using  very  few 
sutures,  and  enveloping  the  field  of  the  wound  in  very  ample  dressings,  through  which  the 
discharge  shall  be  uniformly  distributed. 


EXCISION   OF  Tin;   WIMST.  51 

the  knife  at  least  two  inclies  ahove  the  end  of  tlie  uhia  immediately 
anterior  to  the  bone,  and  carrying  it  down  between  the  bone  and  flexor 
carpi  idnaris,  and  on  in  a  straight  line  as  far  as  the  middle  of  the  fifth 
metacar]vil  l)one  at  its  palmar  aspect.  The  dorsal  lip  of  the  incision  is 
then  raised,  and  the  tendon  of  the  extensor  cai"pi  ulnaris  cut  at  its 
insertion,  and  its  tendon  dissected  np  from  its  groove  in  the  ulna, 
care  being  taken  not  to  isolate  it  from  the  integuments,  which  would 
endanger  its  vitality.  The  finger  extensors  are  then  separated  from  the 
carpus,  and  the  dorsal  and  internal  lateral  ligments  of  the  wrist-joint 
divided,  but  the  connections  of  the  tendons  with  the  radius  are  purposely 
left  undisturbed.  Attention  is  now  directed  to  the  palmar  side  of  the 
incision.  The  anterior  surface  of  the  ulna  is  cleared  by  cutting  towards 
the  bone  so  as  to  avoid  the  artery  and  nerve,  the  articulation  of  the 
pisiform  bone  opened,  if  that  has  not  been  already  done  in  making  the 
incision,  and  the  flexor  tendons  separated  from  the  carpus,  the  hand 
being  dejn-essed  to  relax  them.  While  this  is  being  done,  the  knife  is 
arrested  l)y  the  unciform  process,  which  is  clipped  through  at  its  base 
with  pliers.  Care  is  taken  to  avoid  carrying  the  knife  farther  down  the 
hand  than  the  bases  of  the  metacarpal  bones,  for  this,  besides  inflicting 
unnecessary  injur}-,  would  involve  risk  of  cutting  the  deep  palmar  arch. 
The  anterior  ligament  of  the  wrist-joint  is  also  divided,  after  which  the 
junction  between  carpus  and  metacarpus  is  severed  with  cutting  pliers, 
and  the  carpus  is  extracted  from  the  ulnar  incision  with  sequestrum- 
forceps,  any  ligamentous  connections  being  touched  with  the  knife.  The 
hand  being  now  forcibty  everted,  the  articular  ends  of  the  radius  and 
ulna  -will  protrude  at  the  ulnar  incision.  If  they  appear  sound,  or  very 
superficially  affected,  the  articular  surfaces  only  are  removed.  The  ulna 
is  divided  obliquely  with  a  small  saw",  so  as  to  take  away  the  cartilage- 
covered  rounded  part  over  which  the  radius  s-weeps,  while  the  base  of 
the  styloid  process  is  retained.  The  ulna  and  radius  are  thus  left  of  the 
same  length,  which  greatly  promotes  the  symmetr}'  and  steadiness  of  the 
hand,  the  angular  interval  between  the  bones  being  soon  filled  up  with 
fresh  ossific  deposit.  A  thin  slice  is  then  sawn  off  the  radius  parallel 
with  the  articular  surface.  For  this  it  is  scarcely  necessary  to  disturb 
the  tendons  in  their  grooves  on  the  back,  and  thus  the  extensor  secundi 
internodii  maj^  never  appear  at  all.  This  may  seem  a  refinement,  but 
the  freedom  with  which  the  thumb  and  fingers  can  be  extended,  even 
within  a  day  or  two  of  the  operation,  when  this  point  is  attended  to, 
shows  that  it  is  important.  The  articular  facet  on  the  ulnar  side  of  the 
bone  is  then  clipped  away  "s^'ith  forceps  applied  longitudinally. 

If  the  bones  prove  to  be  deeply  carious,  the  pliers  or  gouge  must  be 
used  with  the  greatest  freedom.  The  metacarpal  bones  are  next  dealt 
with  on  the  same  principle,  each  being  closely  investigated,  the  second 
.and  third  being  most  readily  reached  from  the  radial,  the  fourth  and 
fifth  from  the  ulnar,  side.  If  they  seem  sound,  the  articular  surfaces 
only  are  clipped  off,  the  lateral  facets  being  removed  by  longitudinal 
application  of  the  pliers.* 

The  trapezium  is  next  seized  with  forceps  and  dissected  out  without 


*  As  an  instance  of  what  may  be  taken  away,  in  one  case  Lord  Lister  not  only 
rcmoTed  the  base  of  the  third  metacarpal  bone,  but  drilled  its  shaft  into  a: hollow  tube, 
a,  sound  and  most  useful  hand  being  retained. 
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cutting  the  tendon  of  the  flexor  carpi  radial  is,  which  is  firmly  l)Ound 
down  in  the  groove  on  the  palmar  aspect,  the  knife  being  also  kept 
close  to  the  bone  so  as  to  avoid  the  radial.  The  thumb  being  then 
pushed  up  b}^  an  assistant,  the  articular  end  of  its  metacarpal  bone  is 
removed.  Though  this  articulates  by  a  separate  joint,  it  may  be 
affected,  and  the  sjanmetry  of  the  hand  is  pi'omoted  by  reducing  it  to 
the  same  level  as  the  other  metacarpals. 

Lastly,  the  articular  surface  of  the  pisiform  is  clipped  off,  the  rest 
being  left  if  sound,  as  it  gives  insertion  to  the  flexor  carpi  ulnaris  and 
attachment  to  the  anterior  annular  ligament.  But  if  there  is  an}^ 
suspicion  as  to  its  soundness,  it  should  be  dissected  out  altogether; 
and  the  same  applies  to  the  process  of  the  unciform. 

The  only  tendons  divided  are  the  extensors  of  the  carpus,  for  the 
flexor  carpi  radialis  is  inserted  into  the  second  metacarpal  below  its 
base,  and  so  escapes.*  Only  one  or  two  small  vessels  require  ligature. 
Free  drainage  must  be  given.  The  hand  and  forearm  are  put  up  on  the 
well-known  splint  of  Lord  Lister,  with  the  cork  support  for  the  hand, 
which  helps  to  secure  the  principal  object  in  the  after-treatmentT— viz., 
frequent  movements  of  the  fingers — while  the  wrist  is  kept  fixed  during 
consolidation. 

Passive  movement  of  the  fingers  is  begun  on  the  second  day,  whether 
the  inflammation  has  subsided  or  not,  and  continued  daily.  Each  joint 
should  be  flexed  and  extended  to  the  full  extent  possible  in  health,  the 
metacarpal  bone  being  held  cjuite  steady  to  avoid  disturbing  the  wrist. 
By  this  means  the  suppleness  gained  by  breaking  down  the  adhesions 
under  chloroform  (p.  50)  is  maintained. 

Pronation  and  supination,  flexion  and  extension,  abduction  and 
adduction,  must  be  gradually  encouraged  as  the  new  wrist  acquires 
firmness.  When  the  hand  has  acquired  sufficient  strength,  freer  play 
for  the  fingers  should  be  allowed  by  cutting  off  all  the  splint  bej^ond 
the  knuckles.  Even  after  the  hand  is  healed,  a  leather  support  should 
be  worn  for  some  time,  accurately  moulded  to  the  front  of  the  limb, 
reaching  from  the  middle  of  the  forearm  to  the  knuckles,  and  suffi- 
ciently turned  up  at  the  ulnar  side.  This  is  retained  in  situ  by  lacing 
over  the  back  of  the  forearm. f 

(2)  M.  OUier'S  OperationI  (Fig.  34)  {TraH6  des  Besedions,  1888, 
t.  ii.  p.  448). — No  surgeon  speaks  with  greater  weight  on  excision  of  the 
wrist  than  the  celebrated  surgeon  of  Lyons ;  none  have  had  so  much 
operative  experience,  and  no  one  has  worked  so  hard  in  order  to  bring 
the  operation  into  better  favour,  and  to  insist  on  the  necessity  of 
attention  to  minuteness  of  detail  both  during  the  performance  of  the 
operation  and  in  the  after-treatment.     Finally,  M.  Oilier  has  not  oxAj 

*  If  any  of  the  tendons  arc  anavoidablj'  so  interfered  with  that  a  portion  is  likely  to 
slough,  it  would  be  well  to  cut  out  this  part,  and  unite  the  ends  with  a  carboliscd  silk 
suture.  And  where  much  manipulation  of  a  tendon  is  unavoidable,  it  would  be  better 
to  divide  it,  and  unite  it  subsequently. 

f  Later  on,  when  this  is  discarded,  if  the  hand  remains  weak.  I  have  found  it  useful 
to  give  support  on  a  smaller  scale  by  means  of  a  leather  wristlet. 

I  M.  Oilier  claims  that  by  his  method,  which  must  be,  as  far  as  possible,  sul)periosteal 
(p.  55),  not  one  attachment  of  the  tendons  need  be  lost.  By  other  methods  the  attach- 
ments of  the  extensors  of  the  carpus,  those  of  the  flexor  carpi  ulnaris  and  radialis,  and 
perhaps  that  of  the  suinnator  longus,  are.  he  maintains,  usually  sacrificed. 
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had  luii'i vailed  experience  in  the  excision  of  this  joint,  but  he  lias 
repeatedly,  either  himself  or  by  his  pupils,  placed  his  resiilts  before  the 
profession.* 

M.  Oilier,  having  tried  several  different  incisions,  recommends  thi' 
following.  At  first  sight  the  number  (threej  appears  complicated,  but 
it  will  be  remembered  that  the  third — that  over  the  radial  styloid 
process — is  merely  for  drainage. 

The  parts  liaving  been  made  evascular  with  Esmarch's  bandages,  and 
all  adhesions  broken  down,  the  hand  is  supported,  extended  and  pro- 
nated.  by  a  sand-pillow. 

First  Staije  :  Incision  of  Skin  and  Li( laments. — The  surgeon,  comfort- 
ably seated,  makes  the  first  and  chief  incision,  metacarpo-radio-dorsal, 
starting  from  a  point  in  the  centre  of  a  line  drawn  between  the  two 
styloid  processes,  and  running  downwards,  at  first  vertically  and  then 
some^\'hat  oliliquely  outwards  along  the  outer  side  of  the  extensor 
indicis,  and  ending  below  over  the  second  metacarpal  bone  at  the 
junction  of  its  upper  two  and  lower  thirds.  A  subcutaneous  branch 
of  the  radial  nerve  having  been,  if  possible,  avoided,  the  incision 
is  carried  down  to  the  periosteum  and  dorsal  ligaments,  great  care 
being  taken  not  to  injure  the  extensor  indicis  and  the  extensor 
carpi  radialis  brevior.  The  extensor  indicis  is  first  recognised,  but 
its  sheath  should  not  be  opened  as  the  incision  is  deepened.  It 
should  be  drawn  aside  with  a  blunt  hook  so  as  to  expose  the  tendon  of 
the  extensor  carpi  radialis  brevior,  the  insertion  of  which  it  conceals. 
The  periosteum  over  the  base  of  the  third  metacarpal  is  next  incised  so 
as  to  admit  of  the  detachment  of  the  last-mentioned  extensor,  together 
with  its  periosteal  sheath,  wdiich  constitute  the  radial  lip  of  the  deeper 
part  of  the  wound.  The  incision  is  then  prolonged  upwards  along  the 
forearm  according  to  the  amount  of  bone  to  be  removed,  and  over  the 
annular  ligament  outside  the  partition  common  to  the  extensor  indicis 
and  communis.  A  little  higher  up  the  incision  passes  betw^een  the 
extensor  indicis  and  the  extensor  secundi  internodii,  these  tendons 
being  drawn  respectively  inwards  and  outwards.  In  the  highest  part  of 
the  incision  the  periosteum  over  the  lower  end  of  the  radiiis  should  be 
divided.  This  incision  should  be  four  inches  or  more  in  length,  so  as 
to  avoid  needless  bruising  of  the  soft  parts,  and  to  give  adequate  access 
to  the  disease.  The  ulnar  incision  is  next  made,  starting  about  one 
inch  above  the  styloid  process  of  the  ulna,  and  ending  below^  over  the 
base  of  the  fifth  metacarpal  bone,  the  incision  being  kept  rather 
towards  the  palmar  surface  so  as  to  leave  the  tendon  of  the  extensor 
carpi  ulnaris  above  in  the  dorsal  lip  of  the  wound.  The  incision  should 
be  made  carefully  so  as  not  to  injure  a  filament  of  the  ulnar  nerve 
which  crosses  it,  and  thus  not  compromise  the  sensibility  of  the  little 
finger.  The  incision  is  deepened  down  to  the  cuneiform  and  unciform. 
A  third  incision,  for  drainage  only,  is  made  about  an  inch  long  over  the 
styloid  process  of  the  radius.  It  should  be  made  now.  before  the  land- 
marks have  disappeared. 

*  M.  Oilier  himself,  loc.  supra  cit. ;  Congrcs  Franc,  de  Chir.,  1894,  p.  872 ;  and 
Resections  des  grandes  Articulations,  1895.  M.  Gaugolphe.  "  Tumeur  blanche  du 
Poiguet,"  Tr.  de  Chir.,  Dentu  et  Delbet,  1896,  t.  iii.  p.  595  ;  Dr.  Mondan,  "  La  Tuber- 
culose  du  Poiguet."  JRev.  de  Chir.,  1896,  p.  186. 
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Second  Staqe  :  li'emoval  of  the  Bones. — Tliis  is  facilitated  by  division 
of  the  posterior  annular  ligament,  which  allows  of  easy  se2:)aration  of  the 
tendons.  The  radio-carpal  joint  having  been  opened,  the  periosteal  and 
ligamentous  connections  of  the  carpus  are  gradually  divided,  and,  the 
carpus  having  been  made  to  project  more  and  more  above,  the  flexor 
tendons  are  safely  detached  and  held  aside  in  front.  It  does  not  matter 
which  of  the  carpal  bones  is  taken  first,  whether  those  that  lie  beneath 
the  radio-dorsal  or  the  ulnar  incisions  :  as  soon  as  one  is  removed  the 
extraction  of  the  others  becomes  easier.     The  great  aim  of  the  surgeon 

Fig.  34. 


The  teudous  concerned  in  excision  of  the  wrist. 

A  A'.  K  B  ,  c  f,  The  three  incisions  usually  emploj-ed  by  M.  Oilier,  d.  The  incision 
of  Boeekel,  sometimes  described  as  Langeubeck's,  the  two  being  practically  identical. 
B,  Eadius.  v.  Ulna,  i  and  2,  Eadial  extensors  of  the  carpus.  3,  Extensor  ossis 
metacarpi  pollicis.  4,  Extensor  primi  internodii.  5,  Extensor  secundi  internodii. 
6,  Extensor  communis.  7,  Extensor  indicis.  8,  Extensor  minimi  digiti.  9,  Ex- 
tensor cai-pi  uluaris.     (Ollier.j 

is  to  remove  each  diseased  bone  completely.  Being  very  friable  thev 
are  easily  crushed,  and  any  diseased  part  that  is  left  adherent  is  liable 
to  cause  tedious  suppuration.  Each  bone  should  be  turned  out  of  its 
periosteal  and  ligamentous  adhesions  with  such  a  periosteal  elevator  as 
that  shown  in  Fig.  52,  or  with  blunt-pointed  scissors,  or  gently  seized  with 
small  forceps  and  any  adhesions  carefully  divided.  The  pisiform  usually, 
and  often  the  trapezium.*  may  be  left,  and  the  unciform  process  of  the 

*  If  the  trapezium  require  removal,  the  close  contiguity  of  the  radial  artery  and  of 
the  flexor  carpi  radialis  must  be  remembered. 
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inicitbrm.  it' sound.  Otherwise,  it' ditliculty  be  met  with  in  shellin*^-  out 
this  bone,  the  process  nla^■  be  cut  throuy-h,  the  l)one  itself  turned  out, 
and  the  jirocess  subse(|uently  taken  away.  The  lower  ends  of  the  radius 
and  idna  are  now  exaniiiu'd.  each  from  the  incision  over  them,  and  dealt 
with  accordino-  to  the  amount  of  disease  present.  Thus  in  some  cases 
erasion  with  a  sharp  spoon  or  gouge  may  be  sufficient.  In  others  the 
ends  may  be  removed  by  M.  Ollier's  method  of  "  modelling  resection," 
a  small  saw  being  so  used  as  to  form  a  new  articular  end.  The  styloid 
processes  should  always  l)e  left,  if  possible ;  and  even  when  all  the 
artii'ular  cavity  of  the  radius  must  go,  some  of  the  expanded  end  of  the 
bone  should  be  left  so  as  to  furnish  a  solid  support  for  the  hand.  The 
periosteum  all  round  each  bone,  and  lateral  ligaments,  should  be  care- 
fully retained  when  healthy.  In  young  subjects  the  operator  must  be 
careful  not  to  leave  a  caseating  sequestrum  in  the  epiphysial  line  above 
a  section  of  bone  which  is  apparently  healthy.  The  same  remarks  apply 
ttt  the  treatment  of  the  four  inner  metacarpals,  which  alone  are  visually 
diseased.  The  bases  of  any  of  these  which  require  removal  must  be 
most  carefully  shelled  out  of  their  fibrous  coverings,  or  the  tendons  and 
the  deep  palmar  arch  may  be  damaged.  If  more  than  gouging  is 
required,  the  section  is  better  made  with  a  fine  saw  than  with  cutting- 
forceps. 

(Question  of  Preserviiuj  the  Feriodeam. — This  step  has  been  objected  to 
on  account  of  its  increasing  the  risk  of  leaving  tubercular  mischief 
behind.  M.  Oilier  strongly  advocates  the  subperiosteal  method. 
Though  riddled  with  fistula?  and  infiltrated  with  tubercular  granulation 
tissue,  the  periosteum  should  be  preserved,  as  much  as  is  possible, 
after  thorough  curetting.  This  will  aid  in  making  the  connection 
between  the  metacarpus  and  the  forearm  strong  and  not  flail-like, 
Avhile  it  will  also  help  in  the  preservation  of  the  carpal  tendons. 
Prof.  Oilier  meets  the  above  objection  by  a  thorough  use  of  the 
curette  until  only  the  actual  fibrous  tissue  of  the  capsule,  ligaments, 
and  periosteum  is  left.  If  the  consistency  of  this  fibrous  tissue  is  found 
to  be  altered  in  places,  the  actual  cautery  or  the  solid  silver  nitrate  is 
trusted  to. 

The  operation  is  a  tedious  and  difficult  one.  requiring  the  minutest 
care  throughoiit  to  avoid  injury  to  important  structures,  and  to  get 
away  all  the  diseased  tissues. 

Third  Stwje:  Toilette.  Cauterisation,  and  Drainaije. — M.  Oilier  attaches 
great  importance  to  these  points.  Toilette. — The  tendons  usually  lie 
buried  in  tubercular  granulation-tissue  extending  upwards  and  down- 
wards to  a  varying  degree.  Every  infected  tendon-sheath  must  be 
slit  up,  and  the  tubercular  material  followed  into  every  nook  with 
scissors  and  curette.  Each  tendon  must  be  individually  drawn  up  ^^'ith 
a  blunt  hook  and  inspected.  To  render  the  deeper  ones  accessible 
they  should  l)e  pushed  up  from  the  palm,  and.  if  it  be  needful  to  get 
directly  at  the  flexor  tendons,  one  or  two  incisions  should  be  carefully 
made  in  the  palmar  surface.  Cauterisation. — M.  Oilier  advises  the  use 
of  the  actual  cautery  to  the  most  affected  spots,  with  the  view  (i)  of 
helping  to  eradicate  the  disease  ;  (2)  to  prevent  haemorrhage  ;  and  (3)  to- 
obviate  the  risk  of  tubercular  infection  from  the  wound  (M.  A  erneuil  s 
■•  sui'gical  auto-inoculation").  Brainade. — Drains  of  gauze  should  be 
freely  employed   between  the   different    incisions,  not  only  to   prevent 
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collections  of  fliiid,  but  to  keep  the  incisions  open  for  future  curetting. 
The  dressings  should  be  voluminous  and  firmly  applied,  so  as  to 
distribute  the  free  oozing  through  a  large  amount  of  safe  material.  The 
Esmarclvs  bandage,  Avhich  should  have  been  jMit  on  high  up  in  the 
forearm  so  as  to  admit  of  the  application  of  the  above-mentioned 
dressings,  is  then  removed,  and  the  limb  put  on  the  splint  shown  in 
Fig.  35.  The  first  dressing  should  be  left  on,  if  possible,  for  eight  or 
ten  days.  If  needful  the  incisions  must  be  kept  open  with  drains  for 
three  or  four  weeks,  that  any  suspicious  granulation  tissue  may  be 
repeatedly  attacked  with  the  sharp  spoon,  itc.     Fifteen  or  twenty  days 


l-'i«-  35- 


OUier's  splint  for  cases  of  excision  of  the  wrist  (Traite  cles  Bisections,  t.  ii.  p.  477). 

pp,  Support  for  the  palm  of  the  hand ;  this  should  reach  below  to  the  level  of  the 
lower  transverse  palmar  crease,  cp,  A  curved  piece  of  flexible  metal  intended  to 
separate  the  thumb  from  the  fingers,  or  to  support  it  in  any  desired  position, 
pb,  pb,  Supports  for  arm  and  forearm,  united  to  each  other  and  to  the  palmar 
support  by  a  stout  wire,  sufficiently  supple,  however,  to  admit  of  the  curves  being 
altered  by  means  of  the  fingers  only,  so  that  painful  pressure  at  any  spot  may  at 
once  he  removed.  Wlien  the  wound  is  healed,  and  it  is  desired  to  alter  the  angle 
of  the  hand  with  the  forearm,  either  antero-posteriorly  or  laterally,  the  palmar 
support  may  be  attached  to  that  for  the  forearm  by  a  joint  admitting  of  the  double 
movement. 

after  the  operation  the  period  of  frequent  dressings  should  begin  for  the 
purpose  of  repeated  cauterisations.  English  surgeons  will  probably 
substitute  for  these  the  use  of  sharp  spoons  and  free  slitting  up  of  any 
sinuses.* 

When  the  splint  shown  in  Fig.  35  is  left  off,  a  support  of  plaster  of 
Paris,  or  a  leather  splint  made  to  lace  up,  should  be  employed  as  long  as 
there  is  any  tendency  to  displacement  of  the  hand.  Whatever  support 
is  employed,  it  should  end  below  the  metacarpo-phalangeal  joints,  so  as 
not  to  interfere  with  the  free  flexion  of  all  the  joints  of  the  fingers. 


*  The  above  remarks  refer  only  to  cases  of  advanced  tubercular  disease.  "When 
excision  is  performed  early  before  the  stage  of  sinuses,  ice.,  as  should  always  be  the  case, 
it  will  often  be  possible  to  eradicate  the  tubercular  disease  at  the  time  of  the  operation; 
the  dressings  ^-111  be  few,  and  the  after-use  of  the  curette  only  occasionally  needed. 
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Ajh'r-'rrcaiiitcaL- — This  must  Ijc  lif^:iin  ii  day  ur  two  jil'tcr  tlir 
operation,  and  persevered  \\\t\\  lor  six  (H-  nine  months,  the  patient 
lending  an  mitiring  aid  throughout  the  whok'  of  this  time.  A  day  oi- 
two  alter  tlie  (j})eration  tlie  lingcr-joints  shouki  be  moved  daily,  care 
1)eir.g  taken  not  to  disturb  tht^  wounds,  and  special  care  should  be 
given  to  tlie  metacarpo-phalangeal  joints,  which  are  liable  to  escape 
attention.  ^Foreover,  the  thumb  and  index  fingei-  must  be  kept  well 
apai't.  Al)0ut  eight  or  ten  days  alter  the  operation,  or  as  soon  as  tht^ 
])arts  are  siitticiently  solid,  careful  movement  of  the  wrist  niaj' be  begun. 
Carrying  dundj-bells  of  increasing  weight,  writing,  piano-playing,  and 
the  like,  are  useful  exercises.  There  is  a  persistent  tendency  for  the 
tendons  to  remain  adherent  in  their  sheaths,  only  to  be  overcome  by 
persevering,  assiduous  movements,  and  the  use  of  nitrous  oxide  gas 
from  time  to  time.  Galvanism,  faradism,  friction,  massage,  are  all  of 
service  when  the  wound  is  healed.  \i'  the  surgeon  wish  for  a  good 
result  in  the  case  of  hospital  patients,  he  will  not  allow  them  to  leave 
too  early.  As  ^\.  Oilier  points  out.  and  as  his  cases  show,  in  addition 
to  ex'cellent  movements  of  the  fingers,  extension  and  flexion,  alxluction 
and  adduction  of  the  hand  on  tht^  carpus  should  be  very  largely 
recovered  by  long-continued  perseverance.  Extension  of  the  fingei's 
and  wrist  is  more  slowly  regained  than  flexion,  owing  to  atrophy  of  the 
dorsal  muscles  and  matting  of  their  tendons.*  Even  if  the  other  fingers 
are  stiff,  mobility  and  power  of  approximation  of  the  thumb  and  index 
will  be  much  more  useful  than  any  artificial  limb. 

The  following  is  the  case  of  excision  of  the  wrist  b}^  Ollier's  method 
to  which  I  referred  at  p.  49  : 

Mrs.  D.,  xt.  37,  was  sent  to  me  in  Janu.tiy.  iSy6,  by  Dr.  Wood,  of  Dover,  witli 
tubercular  disease  of  the  right  wrist.  Tliere  was  the  usual  characteristic  swelling 
on  both  aspects  of  the  wrist,  the  fingers  were  stiff  and  extended,  and  the  hand  useless, 
but,  as  yet,  there  were  no  sinuses.  The  personal  history  of  the  patient,  as  well  as  her 
age  and  the  local  condition,  was  favouralile.  Excision  was  performed  by  an  extension 
of  M.  Ollier's  median  dorsal  incision.  The  pisiform  and  trapezium  were  left.  Thin 
slices  of  the  articular  ends  of  the  radius  and  ulna  were  removed  with  the  saw,  but  it  was 
only  needful  to  treat  the  bases  of  the  inner  four  metacarpals  by  vigorous  curetting.  Two 
lateral  incisions  were  made  for  drainage.  The  parts  healed  quickly.  As  long  as  the 
patient  could  be  kept  in  the  hospital,  M.  Ollier's  directions  were  assiduously  attended 
to.  She  persisted,  however,  in  going  out  in  a  month,  and  afterwards  attended  for  a 
time  only,  and  that  erratically.  I  am  indebted  to  Dr.  Wood  for  the  following  notes  of 
the  case,  made  in  November.  1898.  nearlv  three  A-ears  later: — "There  is  some  undue 


*  It  has  been  suggested  that  some  of  the  loss  of  power  in  the  fingers  and  wrist  depends 
on  the  tendons  remaining  too  long  after  the  removal  of  the  diseased  bones,  and  that 
shortening  of  the  tendons  should  be  practised.  M.  Oilier  points  out  that  the  tendons, 
though  too  long  at  first,  and  weakened  by  interference  with  their  grooves  and  the 
posterior  annular  ligament,  tend  to  accommodate  themselves  to  their  altered  surround- 
ings, and  that  mobility  of  the  fingers  and  strength  in  carrying  articles  depend  much 
more  on  the  amount  of  bone  removed — and  especially  whether  the  ulna  and  radius  were 
trenched  upon, — on  the  old  atrophy  and  degeneration  of  muscles,  adhesions  of  tendons, 
stiffness  of  joints,  and  also  on  the  patience  and  diligence  with  which  the  after-treatment 
is  persevered  with.  Shortening  of  tendons  is  only  recommended  by  him  when  the 
fingers  tend  to  be  obstinately  flexed ;  he  advises  in  this  case  shortening  of  the  dorsal 
tendons  by  his  method  given  at  p.  46. 
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prominence  and  mobility  of  eml  of  ulii;i.  J'owcr  cif  rotati<jn.  pronation  and  supination, 
perfect  and  painless.  Hand  can  \jv  Hexed  ami  extended  on  forearm  to  about  half 
normal  amount.  Thumb:  Movement  of  one  phalanx  on  the  other,  also  phalanx  on 
metacarpal,  perfect.  The  thumb  can  be  flexed  to  touch  palm  of  hand,  and  also  any  part 
of  the  flexor  surface  of  any  of  the  fingers.  Fing(;rs  :  Movenuint  of  terminal  phalanges 
f)n  middle  phalanges,  and  of  middle  on  proximal  phalanges,  perfect.  Metacarpo- 
phalangeal joints:  When  the  fingers  are  straight  there  is  just  a  little  flexion  at  this 
joint,  and  normal  extension ;  but  when  phalanges  are  flexed  on  one  another,  then  the 
metacarpo-phalangeal  joints  become  quite  rigid  on  attempting  flexion.*  She  cannot 
make  a  complete  fist.  Generally,  .she  has  a  thoroughly  useful,  thougli  at  present  not  a 
strong,  hand.  Asked  whether  she  does  he)'  own  washing,  she  replies.  •  Ves.  1  do  it, 
though  I  doiTt  like  it  when  the  day  cunies  round.'" 

Question  of  Amputation  in  Tubercular  Disease  of  the 
Carpus. — As  lias  been  stated  above,  tubercular  disease  of  the  carpus 
more  rarely  occvirs  alone  and  isolated  than  any  other  tubercular  joint 
affection.  Thus  the  existence  and  degree  of  other  tubercular  lesions, 
the  extent  of  the  disease  in  the  wrist,  the  age  and  vitality  of  the 
patient,  the  personal  and  family  history,  the  presence  of  albuminuria 
and  lardaceous  disease,  are  some  of  the  chief  points  which  Avill  help,  in 
deciding  the  above  question.  M.  Oilier  has  recorded  seven  cases  in  which, 
owing  to  the  existence  of  a  cough,  htemoptysis,  and  suspected  or  actual 
disease  of  the  apices,  he  advised  amputation,  but  performed  resection 
owing  to  his  advice  being  rejected.  The  results  are  not  encom-aging. 
AVhile  excision  of  the  wrist  deserves  a  trial  on  a  larger  scale  than  it  has 
hitherto  received,  it  shoitld  only  be  attempted  in  patients  whose  vitality 
is  sufficient,  and  ^\■ho  are  not  handicapped  by  serious  disease  elsewhere. 

Exoisiox  OF  THE  Wkist  foj{  Injuky. — This  will  be  still  more  rarely 
required.  Mr.  Pye  (MeiL  Timrs  and  Gaz.,  1 879,  vol.  ii.  p.  582 j  published 
a  case  of  compotmd  dislocation  in  an  adult. 

Some  bones  were  protruding  through  a  transverse  rent  on  the  front  of  the  wrist,  the 
radial  artery  was  uninjured,  the  ulnar  could  not  be  felt.  The  flexor  carpi  radialis  and 
flexor  longus  pollicis  were  torn  across.  The  ends  of  the  radius  and  ulna  were  sawn  oit' 
and  the  cai-pal  bones  removed,  piecemeal,  until  only  the  trapezium  and  the  distal  part 
of  the  OS  magnum,  which  were  apparently  uninjured,  wei'c  left.  Strict  antiseptic  pre- 
cautions were  taktui.  and  the  wound  healed  rapidly.  There  was  a  steady  regain  in 
power  in  the  wrist  and   haml.  the  iiaticni    being  again  able  to  carry  his  milk-pails.t 

In  the  rare  cases  of  dislocation  of  the  wrist  which  are,  otherwise, 
irreducible,  in  the  commonei-  cases  of  injury  to  the  lower  epiphysis  of 
the  radius  where  reduction  is  impossible,  in  compound  fractures  of  the 
lower  end  of  the  radius,  partial  resection  would  be  indicated.  In  a  later 
stage,  where  any  of  the  above  cases  are  not  doing  well,  or  have  become 
infected,  a  complete  exeision  would  be  best  Avith  rigorous  antiseptic 
precautions. 

*  This  rigidity  at  the  metacarpo-phalangeal  joints  was  due,  in  part,  to  too  much 
attention  being  given  to  the  phalangeal  joints,  and  to  the  patient  being  lost  sight  of  too 
soon.  It  is  rigidity  at  the  former  joints  which  prevents  a  good  result  being  an  excellent 
one,  entailing,  as  it  does,  a  certain  degree  of  open  claw,  instead  of  a  closed  fist. 
Anyone  reading  through  the  after-histories  frequently  given  by  jNI.  Oilier  of  his  cases 
will  be  struck  by  the  recurrence  of  the  words:  '•  Je  lie  puis  pas  faire  du  poing." 

t  Sir  \V.  Mac  Cormac  (^Duh.  Quar.  Jotirn.  Med.  Soi.,  1867,  p.  281)  publishes  the  case  of 
a  girl,  aged  10,  in  whom  he  removed  the  whole  of  the  left  carpus  and  most  of  the 
metacarpus,  for  a  machinerj'  accident,  the  patient  recovering  with  a  useful  limb. 
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Excision  of  Wrist  for  Gunshot  Injury. — JJr.  Otis  {Med.  and  Stinj. 
I  lint,  of  tJw  War  of  the  Uebelliun,  part  ii.  p.  999  et  seq.)  states  that 
ninety-six  cases  ut"  excision  of  tlu^  wrist,  varyinp,-  much  in  extent,  were 
returned. 

yix  of  these  wori^  c'uiupk'tc.  iiiul  tivi.-  U'Cuvi'veil  with  tlu'  I'uiictioii.s  of  the  haiul  much 
impaired,  but,  all  things  taken  into  cousideratiou,  in  a  better  eondition  than  if  they  had 
been  submitted  to  amputation,  in  the  ninety  partial  excisions,  aidvylosis  and  extreme 
deformity  appear  to  have  been  common.  Generally  the  hand  was  strongly  deflected 
to  the  radial  side,'^'  the  fingers  rigidly  fixed,  the  skin  over  the  projecting  end  of  the  ulna 
irritable  and  exposed  to  injury.  "  With  our  present  experience  of  excisions  of  the 
wrist  for  injury,  it  seems  probable  that  recovery  unattended  by  ankylosis  is  sehlom  to  be 
anticii)ated,  yet  that  this  result  is  not  disastrous,  provideil  the  iiand  is  in  good  position 
and  the  functions  of  the  lingers  are  in  some  degree  preserved."  In  a  very  few,  loose, 
flail-like  joints  were  observeil,  remediable  by  apparatus.  Gurlt  (quoted  by  M.  Oilier), 
in  examining  into  the  results  obtained  by  the  German  surgeons  in  the  Franco-German 
war.  only  found  one  good  result,  eight  moderately  good,  six  bad,  and  one  very  bad. 

The  chief  EnoHsli  authority  of  his  day,  Sir  T.  Longmore,  wrote  thus 
on  this  operation  :t 

■•  Gunshot  wounds  of  the  wrist  arc  usually  attended  with  so  much  injury  to  the 
tendons  and  other  structures  surrounding  the  joint  that  it  is  scarcely  possible  in  such 
cases  for  the  operation  of  resection  to  produce  satisfactory  results." 

Possibh^  the  advantages  of  antiseptic  surgery  and  resort  to  tendon- 
suture  will  considerably  modify  the  above  opinion  and  results.  The 
first  step  will  be  to  render  the  wound  aseptic  if  possible,  to  remove 
any  shattered  fragments,  or  to  perform  a  partial  excision  (according  to 
the  amount  of  damage),  and  provide  sufficient  drainage.  If  the  wound 
suppurate  it  should  be  irrigated  :  and,  as  soon  as  possible,  the  wrist 
excised.  M.  Oilier  (Traitc  des  UcsecUons,  t.  ii.  p.  494)  gives  an  instruc- 
tive case  of  primary  partial  excision  (first  row  of  carpal  bones  and 
the  ends  of  the  radiusii:  and  ulna)  for  a  gunshot  injury  in  a  lad, 
let.  13.  The  shot  had  ••balled."  and  the  extensor  tendons  were  severely 
damaged.  The  case  ^\•as  kept  under  observation  for  seten  years,  and 
the  last  report  ends  :  ••  As  far  as  the  daily  use  of  my  hand  goes,  I.  might 
say  that  I  have  never  had  a  wound." 

Causes  of  Failure  after  Excision  of  the  Wrist. — These  are, 
mainly  : 

I.  Persistent  sinuses  and  disc-harge  set  up  by  remaining  caries  or 
necrosis.  Sir  W.  Fergusson  {rath.  ,Soc.  Trani<..  vol.  viii.  p.  39 ij  showed 
a  specimen  in  which  all  the  bones  were  supposed  to  have  been 
removed  by  a  single  incision  on  the  ulnar  side.  The  pisiform,  trape- 
zium, and  part  of  the  unciform  had  been  left.  The  movement  of  the 
fingers  was  good,  but  sinuses  remained  on  both  sides  communicating 


*  As  this  appears  to  be  irremediable  by  any  apparatus,  Dr.  Otis  suggests  that  it 
should  be  met  by  always  removing  the  carpal  end  of  the  ulna  at  the  same  level  %vith 
the  section  of  the  radius,  whenever  it  is  necessary  to  remove  the  lower  end  of  the 
latter. 

t  Si/sf.  of  Sin-(i.,  vol.  i.  p.  552. 

X  It  is  particularly  mentioned  that,  in  sawing  the  bone,  no  attempt  was  made  to  get 
above  the  fissures  which  ran  up  into  the  iliaphysis. 
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with  a  bare  piece  of  radius.  J3eatli  took  place  from  phthisis.  Mr.  J. 
Hutcliiiisoii  (Had.,  vol.  xvii.  p.  239)  showed  a  specimen  of  wrist-joint 
after  partial  resection  by  ^Ir.  Stanley.  Though  no  active  caries  was 
present,  discharge  was  kept  up  by  a  necrosed  bit  of  bone  in  a  cavity  at 
the  back  of  the  carpus.  Death  here  also  took  place  from  chronic 
phthisis.  This  specimen  is  figured  and  brief!}'  described,  Brit.  Med. 
Journ..  1874,  vol.  i.  p.  1 1.  2.  Matting  and  sloughing  of  tendons,  and 
consecpient  stiffness  of  lingers.      3.   Phthisis. 


AMPUTATION    THROUGH    THE    WRIST-JOINT 

(Figs.  II.  36  and  7,;). 

The  value  of  this  operation  has  been  a  good  deal  disputed.  It  has 
been  thought  by  some*  •"that  it  possesses  no  particular  advantage;  the 
leng-th  of  the  stump  is  of  no  great  consequence  :  the  flaps,  with  the 
numerous  tendons  in  them,  may  not  heal  readily."  Others f  have  gone 
further,  and  said  that  the  long  stump  is  found  by  instrument-makers 
dithcult  to  lit  with  an  artilicial  hand.  That  this  is  certainly  not  always 
the  case  is  shown  by  Mr.  H.  Bigg:{:  from  two  cases,  one  a  Commander 
R.N.,  the  other  an  artisan  in  the  Woolwich  Arsenal,  both  of  whom, 
after  being  fitted  with  artificial  hands,  were  able  to  engage  actively  in 
their  respective  employments. 

As  the  above  objections  are  scared}-  sufHcient.  and  as  this  amputation 
preserves,  if  the  parts  heal  quickly,  good  pronation  and  supination,  it 
should  be  practised  whenever  opportunities  arise.  These,  however,  as 
is  shown  below,  will  not  be  numerous. 

Indications. 

I .  Exte'usivf  injuries  (gunshot  and  otherwise)  of  a  hand  not  admitting 
of  the  preservation  of  any  lingers,  and  in  which  the  damage  of  soft  parts 
does  not  necessitate  amputating  through  the  forearm.  On  this  subject 
I  would  refer  my  readers  to  the  section  on  "  Conservative  Surgery 
of  the  Hand,"  p.  14.  2.  Disease  of  carpus  locally  too  far  advanced  for 
excision,  oi'  rendered  by  age,  condition  of  health.  &c..  inappropriate  for 
excision  (p.  58).  3.  Cases  of  failed  excision.  But  in  carpal  disease  the 
soft  parts  are  often  so  much  damaged  by  sinuses  and  other  results  of 
the  disease  that  the  surgeon  is  driven  to  amputate  higher  up ;  and 
where  this  may  not  be  the  case,  the  articular  surfaces  of  the  radius  and 
ulna,  owing  to  disease,  have  to  be  removed,  the  operation  thus  ceasing 
to  be  correctly  amputation  through  the  wrist-joint. §  4,  5  and  6.  More 
rarely  still,  for  the  results  of  palmar  suppuration,  gangrene,  or  burns. 

Operations. — As  in  other  amputations  where  the  amount  of  skin 
available  varies  considerably,  several  methods  will  be  given.  The  first 
of  these  is  the  best. 

*  Sir  W.  Fergusson,  Pract.  Sunjery.  p.  325. 

•f  John  Bell.  Manual  of  Suri/icnl  Operatioiu.  ]>.  53. 

%  Artificial  Zimbs  and  Amputations,  p.  83. 

§  Disarticulation  has  these  advantages  over  entire  removal  of  the  styloid  processes 
(j-idc  infra') :  (i)  There  is  no  risk  of  necrosis.  (2)  Rotation  of  the  forearm  is  not 
interfered  with,  (3)  Tlie  supinator  longus  is  left  to  powerfully  flex  the  forearm. 
(4)  The  stump  is  longer  and  more  useful. 
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Different  Methods. 

lAiiig  })aliiiar  ilajt  (Fi;4's.  ^6.  ^y).  4.  Ciiculai-  amputation. 

Equal  antero-postei'iur  tiaps  (Fio-.  1 1  j.    5.  J.ong-  dorsal  flap.  l>v  Teale's 


:N[ethod  of  Dnbreuil  (Fig.  ^7). 


method. 


Fig.  36. 


I.  Amputation  by  a  Long  Palmar  Flap  (Fig?.  36  and  37). — This 
lias  the  advantage  of  preserving  skin  thick,  well  used  to  pressure,  and 
abundantly  sup])lied  with  lilood ;  the  nerves  are  also  cut  square,  and 
disarticiilation  is  easy. 

The  brachial  artery  being  secured,  the  limb  is  brought  to  a  right 
angle  to  the  patient's  side,  and  the  liand,  supinated.*  is  supported  by  an 
assistant,  or  rests  on  a  sterilised  towel  on  a 
small  table.  The  wrist  is  now  extended,  the 
styloid  processes  detined.  and  the  thumb  ab- 
ducted so  as  to  make  the  palmar  tissues  tense. 
An  incision  is  next  made  (on  the  left  side) 
from  the  tip  of  the  styloid  process  of  the 
radius  t  straight  down  well  on  to  the  thenar 
eminence,  and  then  curving  across  (about  on 
a  line  \\ith  the  level  of  the  superficial  palmar 
archij:).  and  marking  out  a  well-rounded  flap 
by  passing  over  the  hypothenar  eminence  to 
the  tip  of  the  styloid  process  of  the  ulna. 
This  flap  is  next  dissected  up,  A^-ithout  scoring, 
cleanly  off"  the  flexor  tendon,  as  far  as  the  level 
of  the  wrist-joint ;  it  should  contain  on  its 
under  surface  some  of  the  fibres  of  the  thenar  \ 

and  hypothenar  muscles.    If  this  precaution  be 

taken,  the  flap  will  contain  the  superficialis  vola?  and  ulnar  arteries,  and 
thus  run  no  risk  of  slouo-hino-. 

The  hand  being  now  pronated  and  flexed  at  the  \^"rist-joint,  an 
incision,  slightly  convex,  is  made  across  the  wrist  from  one  styloid 
process  to  the  other.  The  palmar  flap  being  now  retracted,  the  hand  is 
strongly  flexed  and  the  joint  opened  on  the  outer  side  first ;  the  soft 
parts  in  front  and  behind  are  now  severed  with  a  circular  sweep  (the 
assistant  pulling  slightly  on  the  hand),  the  remaining  ligaments  divided, 
and  the  hand  removed.  At  this  stage  the  extensor  tendons  must  be  cut 
boldly  and  cleanly,  otherwise  they  will  be  ragged.  If  the  articular 
cartilages  of  the  radius  are  diseased,  they  must  be  dealt  with  either  by 
gouging  or,  if  necessary,  by  a  clean  section  above  the  articular  cartilage, 
a  step  which  will  interfere  with  free  pronation  and  supination  later  on. 


*  If  the  operation  is,  thus,  commenced  from  the  front,  the  hand  need  only  be  turned 
over  once.  If  the  dorsum  is  attacked  first,  the  hand  must  be  turned  twice,  first  to  make 
the  palmar  flap,  and  secondly  to  disarticulate.     (Farabeuf.) 

t  The  tip  of  this  is  nearly  on  a  level  with  the  intercarpal  joint,  being  h  inch  below 
and  somewhat  in  front  of  the  styloid  process  of  the  ulna.  On  a  level  with  the  latter 
^vill  be  found  the  line  of  the  ^vrist -joint.  The  two  furrows  in  front  of  the  wrist  are 
both  below  the  level  of  this  joint.  The  lower  one  corresponds  to  the  upper  edge  of  the 
anterior  annular  ligament  and  the  intercarpal  joint.  If  the  soft  parts  are  much 
swoUen,  comparison  with,  and  measurements  taken  from,  the  opposite  \vrist  ^\-ill  be 
helpful. 

%  This  level  is  usually  low  enough.  If  the  parts  on  the  dorsum  are  damaged,  the 
palmar  incision  may  be  made  longer. 
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Tlie  apices  of  the  styloid  processes  should  in  any  case  l3e  removed,  but 
the  base  of  that  of  the  radius  should  always  jje  left,  if  possible,  to 
secure  the  action  of  the  supinator  lono-Qs.  In  amputating  at  the  wrist- 
joint  care  should  be  taken,  by  keeping  the  point  of  the  knife  towards 
the  carpus,  not  to  open  the  radio-ulnar  joint,  so  that  there  be  no  inter- 
ference with  pronation  and  supination. 

The  radial,  ulnar,  the  two  interosseous,  and  the  superficialis  volas 
arteries  will  probabh^  need  securing.  Any  sinuses  present  are  now 
scraped  out  with  sharp  spoons,  and  the  tendons  trimmed.  From  the 
facility  with  which  these  last  slip  up  into  their  sheaths,  antiseptic 
precautions  shoiild  be  carefully  taken. 

Another  Method. — This  consists  in  marking  out  the  palmar  flap 
(but  not  dissecting  it  up),  opening  the  joint  by  a  dorsal  incision  as 
above  given,  and  then  cutting  the  palmar  flap  by  transfixion,  the  knife 
being  passed  behind  the  bones.  As  in  this  method  it  is  difiicult  to  avoid 
hitching  the  knife  on  the  pisiform  and  unciform  bones,  and  to  obviate  a 
jagged  edge  to  the  palmar  flap,  and  as  the  flexor  tendons,  being  relaxed, 
are  pulled  out  by  the  knife  instead  of  being  cut  cleanly,  I  do  Jiot 
recommend  it. 

2.  Amputation    by  Equal  Antero-posterior   Flaps  (Fig.  ii). — Tlie 

surgeon  may  be  obliged,  where  the  soft  parts  are  scanty,  to  make  use  of 

this  method.     The  objections  to  it  are  that  if  the  tissues  are  thin  there 

is  some  risk  that  the  cicatrix  may  be  adherent  to  the  bones,  and  that 

these  will  be  but  poorly  covered.     During  heal- 

^^'^-  37-  ing  the  draining  is  less  satisfactory. 

3.  Amputation  at  the  "Wrist  by  the  Method 
of  Dubreuil*  (Fig.  T,f). — In  a  very  few  rare  cases, 
e.f/.,  where  the  soft  parts  on  the  back  and  front 
of  the  \A'rist  are  much  damaged,  perforated  by 
sinuses,  &c.,  this  ingenious  method  may  be 
made  use  of.  But  the  objection  to  it  is  obvious. 
Where  the  thumb  is  sufficiently  healthy  to 
afford  soft  parts  for  a  flap,  it  should  be  saved. 

The  hand  being  prouated.  the  siirgeon  commences,  at  a  point  at  the 
junction  of  the  outer  with  the  middle  third  of  the  back  of  the  forearm, 
a  little  below  the  level  of  the  wrist-joint,  a  convex  incision,  which 
reaches  at  its  summit  the  middle  of  the  dorsal  surface  of  the  thumb, 
and  terminates  in  front,  just  below  the  palmar  aspect  of  the  wrist,  at 
the  junction  of  the  outer  with  the  middle  thirds  of  the  forearm.  The 
flap,  consisting  of  skin  and  fascijB,  having  been  raised,  the  two  ends  of 
its  base  are  joined  by  an  incision  at  a  right  angle  to  the  long  axis  of  the 
forearm.  Finally,  disarticulation  is  performed,  beginning  at  the  radial 
side.  If  needful,  the  flaj)  may  be  taken  from  thi'  hypothenar  eminence, 
by  reversing  the  incisions. 

4.  Circular  Amputation  at  the  Wrist. — This  method  is  only  suited 
to  patients  with  thin,  lax  skin,  and  even  in  them  it  is  often  difiicult  to 
raise  the  skin  quickly  and  neatly,  for  it  is  here  adherent  to  some  of  the 
adjacent  parts,  as  at  the  base  of  the  hyj^othenar  eminence.  Moreover, 
cutting  through  such  a  thin,  lax  skin  ma}^  be  followed  by  sloughing, 
especially  if  its  vitality  is  impaired  bj^  sinuses,  &c. 

if  Pfixla  d' Opcrattonx  de  Chlrunjic.  par  le  Dr.  J.  Chaiivel,  p.  171. 
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The  hand  l)(,Miim'  sni^jiortcd  l)y  an  assistant,  the  snr^e(»n  (h'aws  ii)*  the 
skin  of  the  forearm,  and  makes  his  iirst  cireidar  incision  thron<;h  tlie 
skin  tin  a  level  with  the  carpo-metaearpal  joints  of  tlie  little  fin^-er  and 
thumb,  eneruaehing  thus  npon  the  tlienar  and  liypothenar  eminences, 
two  inches  below  the  styloid  processes.  ^I'he  skin  being  retracted  by 
freeing  the  soft  parts  with  light  touches  of  tlie  k?iife,  another  circular 
sweej)  is  made  just  above  the  level  of  the  pisiform  bone,  so  as  to  sever 
cleanly  the  numerous  tendons,  together  with  the  vessels  and  nerves. 
I'he  joint  is  then  opened,  and  the  styloid  ]')rocesses  removed. 

5.  Amputation  at  the  Wrist  by  a  Long  Dorsal  Flap. — This  method 
on  ]\lr.  Teale"s  principle  is  not  to  be  reeomineiuled.  If  a  sk'in-flap  alone 
be  taken,  its  poor  vitality  will  probably  end  in  sloughing;  if  the 
tendons  l)e  taken  up  as  well,  but  little  additional  vascidarity  is  gained, 
while  the  flap  is  inevitably  somewhat  ragged.  If  tliis  method  has  to 
be  employed,  tlu'  convexity  of  the  Hap  should  lie  over  the  centre  of  the 
metacarpals. 

LIGATURE    OP    THE    RADIAL    ARTERY    ON    THE    BACK    OP 
THE    WRIST*    (Figs.   7   and    ^S). 

GviDE. — -A  line  drawn  from  a  point  just  internal  to  the  apex  of  the 
styloid  process  to  the  hack  of  the  Iirst  interosseous  space. 

Relations:— 

In  Front. 
Skin,  fascite ;  branches  of  superficial  radial 
vein,  and  of  radial  and  mnscnlo-cutaneous 
nerves ;    fibro-fatty  tissue  beneath   deep 
fascia. 
Three  extensor  tendons  of  thundj. 
lladial  artery 
oil  liack  of  wrist. 

Outside.  Behind.  Inside. 

V.  comes.  Styloid  process  ;  external   lateral  ligament ;  \.  comes. 

trapezium  ;  carpal  ligaments. 

Indications.  -Few;  usually  wounds,  e.f/.,  by  the  slipping  of  a  chisel, 
by  breaking  crockery,  &c.  In  such  cases  lioth  endsf  Avould.  of  course, 
be  secured,  and  the  surgeon  would  examine  as  to  injury  to  au}^  of  the 
extensor  tendons  (p.  33). 

Operation. — The  limb  should  rest  upon  its  idnar  margin,  steadied  by 
an  assistant,  who  with  one  hand  holds  the  fingers,  and  with  the  other 
so  moves  the  thumb  as  to  make  the  tendons  project.  In  the  living 
subject  these  should  be  throwni  into  action,  and  their  position  and  that 
of  the  I'adial  vein  defined  before  the  operation.  The  incision.  H-2 
inches  long,  may  be  in  the  above  line  or  parallel  with  the  tendons.  In 
either  case  it  shoiild  be  over  the  lower  part  of  the  vessel,  just  before  it 

*  The  so-called  "  tabatiere  anatomique,"  a  triangular  space  bounded  externally  by  the 
extensor  ossis  metacarpi  and  extensor  primi  intcrnodii.  internally  by  the  extensor 
secundi  internodii ;  its  apex  is  formed  by  the  naeeting  of  these  tendons,  and  its  base  by 
the  lower  edge  of  the  posterior  annular  ligament  or  base  of  the  radius. 

t  It  may  be  difficult  to  find  the  distal  end  of  tlie  artery,  owing  to  its  tendency  to 
retract  (Butcher,  Operative  Surgery,  p.  407). 
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dips  between  the  heads  of  the  first  dorsal  interosseous  into  the  pahn. 
It  should  be  made  lightly,  so  as  not  to  damage  the  radial  vein  or.  deeper 
down,  the  tendons.  The  radial  vein  having  been  drawn  aside  with  a 
blunt  hook,  and  the  deep  fascia  carefully  opened,  the  tendons  are  pulled 
out  of  the  way  and  the  artery  separated  from  its  veins.     The  ligature 

Fig.  38. 


Anatomy  of  radial  artery  ou  the  back  of  tlie  wrist.  (Heath.)  1,  Extensor  secuudi 
iuternodii.  2,  Extensor  ossis  metacarpi.  3,  Extensor  carpi  radialis  hrevior. 
4,  Extensor  i^rimi  internodii.     5,  Extensor  carpi  radialis  longior.    6,  Radial  vessels. 

may  be  passed  from  either  side.  The  artery  lies  deeper  than  would  be 
expected,  usually  covered  by  fatty  tissue.  If  the  parts  need  relaxing, 
the  hand  should  be  hj^per-extended.  All  injur}-  to  the  closely  con- 
tiguous tendon-sheaths  or  joints  must  be  avoided :  and.  for  the  same 
reason,  union  of  the  wound  without  suppuration  is  particularly  indi- 
cated here. 

In  the  following  case  aseptic  surgery  and  the  tying  of  diseased 
arteries  with  sterilised  silk,  and  not  too  tightly,  answered  well : — 

M.  A.  S.,  ast.  60,  was  sent  to  nic,  November,  1899,  by  Dr.  Tcrrall.  of  the  Old  Kent 
Eoad,  with  an  aneuiysra  of  the  right  radial  artery.  Patient,  old  for  her  years,  was  ope- 
rated on  for  cataract  at  46.  Superficial  arteries  tortuous  and  hard.  No  evidence  of 
heart  disease.  An  aneurysm  the  size  of  a  large  walnut  on  the  outer  and  dorsal  aspect 
of  the  right  radiiis.  just  where  shaft  and  styloid  process  join,  and  extending  into  the 
'•  tabatiere  anatomique,"  had  begun  four  years  before.  At  first  of  the  size  of  a  nut,  it 
had  gradually  increased  till  a  month  ago.  when  it  became  rapidly  larger.  November  17  : 
The  radial  was  tied  just  above  the  swelling,  and  again  where  the  arterj-  dips  between 
the  heads  of  the  abductor  indicis.  Sterilised  silk  was  used,  and  the  veins  were  included 
in  the  first  ligature.  Specks  of  atheroma  were  seen  in  the  radial  artery  when  exposed 
in  the  palm.  The  aneurysm  was  then  incised  and  a  good  deal  of  pink  laminated  clot 
turned  out.  The  wound  ran  an  aseptic  course  ;  the  aneurysm  shrank  and  disappeared : 
the  only  trouble  being  some  dermatitis  caused  by  the  iodoform  gauze  on  a  very  aged 
skin. 


CHAPTER     in. 
OPERATIONS    ON    THE    FOREARM. 

LIGATURE    OF    RADIAL    IN"    THE    FOREARM    (Figs.   39.  40). 

In  the  upper  two-thirds  the  artery  is  submuscular ;  in  tlie  lower  third 
it  is  subfascial. 

Line. — From  the  centre  of  the  bend  of  the  elbow  (where  the  artery  is 
given  off  opposite  to  the  neck  of  the  radius)  to  a  point  just  internal  tO' 
the  styloid  process  of  the  radius. 

Guide. — The  above  line,  and  the  inner  aspect  of  the  supinator  longus> 

Relations  : —  In  Front. 

Skin,    fasciae,    viz.,    superficial,    deep,    and 

another    layer,   varying   in    distinctness, 

which    ties    the   radial  -to  the  supinator 

longus  and  pronator  radii  teres. 
Branches  of  the  musculo-cutaneous  nerve, 

especially  below. 
Superficialis  voloe  below. 
Transverse  branches  of  vena?  comites. 
Supinator  longus  overlapping. 

Outside.  Inside. 

Supinator  longus.  Pronator  radii  teres. 

Radial  nerve  (middle  third).  Flexor  carpi  radialis. 

Vein.  Vein, 

Radial  artery 
in  forearm. 

Behind. 
Biceps. 

Supinator  brevis. 
Pronator  radii  teres. 
Flexor  sublimis  digitorum. 
Flexor  longus  pollicis. 
Pronator  quadratics. 
Radius. 

Indications. 

(i)  Wounds;  stabs;  cuts  with  glass,  &c.  (2)  Traumatic  aneurysm. 
In  these  cases,  the  limb  having  been  rendered  evascular  by  Esmarch's 
bandages,  the    surgeon    opens    the  swelling,   turns   out   the    clot,  and 

5 
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■  To  the  left  are  shown  the  incisions  for  the  ligature  of 
the  brachial  in  front  of  the  elbow,  and  of  the  radial  and 
ulnar  in  the  forearm  and  on  the  front  of  the  wrist.  (Heath.) 
To  the  right  is  seen  the  deep  dissection  of  each  incision. 
A.  Ligature  of  the  radial  on  the  front  of  the  wrist. 
Through  the  opening  in  the  deep  fascia  the  artery  is  seen 
with  its  venae  comites.  Neither  of  the  adjacent  tendons 
has  been  exposed. 

B.  Ligature  of  the  radial  in  the  forearm.  The  supinator  longus  has  been  drawn  aside. 
■The  radial  vessels  are  Ij-ing  here  on  the  insertion  of  the  pronator  radii  teres.  The  radial 
nerve  is  indicated  in  shadow,  lying  external  to  the  vessels  and  on  rather  a  deeper  plane. 

D.  Ligature  of  the  ulnar  on  the  front  of  the  wrist.  The  process  of  deep  fascia  given  oft 
from  the  extensor  carpi  ulnaris  (p.  69)  has  been  opened  and  drawn  aside,  exposing  the  ulnar 
vessels,  with  the  nerve  lying  internal  to  them. 

E.  Ligature  of  the  ulnar  in  the  forearm.  The  flexor  carpi  ulnaris  internally,  and  the 
flexor  sublimis  or  palmaris  longus  externally,  have  been  drawn  aside.  The  ulnar  vessels, 
aierve,  and  part  of  the  flexor  profundus  are  seen  at  the  bottom  of  the  wound. 

F.  The  brachial  artery,  with  its  vense  comites,  is  seen  to  the  left,  the  median  nerve  to  the 
right.  All  these  are  represented  as  somewhat  too  large.  Some  fibres  of  the  pronator  radii 
teres  are  shown  in  the  lower  angle  of  the  wound ;  a  few  of  the  brachialis  anticus  are  seen 
more  deeply. 
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ligatures  the  artery  a1x)ve  and  below.  If  he  prefers  it,  he  may  snip  out 
the  swelling  and  twist  both  ends  of  the  artery.  The  first  method  is, 
on  the  whole,  the  most  generally  ap])licable.  (3)  Punctured  wounds  of 
palmar  arch.  Ligature  of  the  radial  and  ulnar  is  })referred  by  some, 
but  I  would  refer  my  readers  to  tlu'  remarks  at  p.   27. 

A.  Ligature  in  the  Lower  Third  of  the  Forearm  (Figs. 

39,  40). — The  inrearm  having  been  completely  supinatt'd  and  the  wrist 
extended  at  first,  the  surgeon, 
seated  comfortably,  makes  an  in- 
cision, 2  inches  long,  midway 
bet\A'een  the  tendons  of  the  su- 
pinator longus  and  flexor  carpi 
radialis,  or  (if  there  be  much 
swelling)  exactly  in  the  line  of 
the  artery,  going  lightly*  through 
the  skin  and  subcutaneous  tissue. 
A  large  branch  of  the  radial  vein, 
which  is  usually  fnet  with  subcu- 
taneous and  just  under  the  inci- 
.sion,  is  now  dra\\n  aside  or  divided 
between  two  ligatures.  The  deep 
fascia,  here  very  thin,  is  slit  up 
on  a  director,  and  the  wrist  now 
flexed  to  relax  the  parts.  The 
artery  being  separated  from  the 
venfe  comites,!  the  needle  may 
be  passed  in  either  direction. 
Damage  to  any  of  the  tendon- 
sheaths  should  be  most  carefully 
avoided. 

B.  Ligature  in  the  Mid- 
dle Third  of  the  Forearm. 


Determination  of  the  centre  of  tlie  bend  of 
the  elbow.  The  left  index  is  placed  upon  the 
epicondyle,  the  right  upon  the  epitrochlea, 
while  the  right  thumb  occupies  the  centre  of 
the  fold  of  the  elbow,  to  the  inner  side  of  the 
biceps  tendon  which  projects  beneath  the  soft 
parts.  The  line  of  the  radial  artery  has  been 
traced  in  its  intermuscular  furrow.   (Farabeuf. ) 


Guide. — Line  of  artery  (p.  65). 

Kelations  (p.  65). — The  nerve 
is  now  on  the  outer  side  of  the 
arter}^,  but  not  very  close  to  it. 

The  steps  are  verj'-  much  as 
above,  but  the  artery  is  lying 
deeper.  The  radial  vein,  if  pre- 
sent, must  again  be  avoided.  The 
incision  over  the  middle  third  of  the  artery  should  be  2^  inches  long, 
and  the  parts  well  relaxed  when  the  deep  fascia  is  opened ;  the  inner 
aspect  of  the  supinator  longus  is  next  defined,  and  this  muscle  drawn 
Avell  outwards.  The  layer  of  fascia  which  unites  the  artery  to  the 
supinator  and  pronator  must  now  be  opened.  The  needle  should  be 
passed  from  without  inwards. 

*  So  as  to  avoid  the  radial  vein,  which  always,  and  the  supcrficialis  volas,  which 
sometimes,  lie  superficial  here,  just  under  the  deep  fascia,  which  is  very  thin.  On  tho 
dead  subject,  especially,  it  is  easy  for  the  student  to  get  down  to  or  below  the  artery 
with  his  first  incision. 

t  These,  owing  to  the  free  collateral  venous  currents,  may  be  tied  in  if  it  is  found 
very  difficult  to  separate  them  from  the  artery. 
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C.  Ligature  in  the  Upper  Third  of  the  Forearm  (Figs. 

39.  40). 

Guide. — Line  of  artery,  and  inner  aspect  o±  supinator  longus. 

Kelations  (p.  65). — The  nerve  is  on  the  outer  side,  but  well  removed 
from  the  artery.  The  vessel  itself  lies  somewhat  obliquely  as  it  passes 
from  the  middle  of  the  elbow  triangle  to  the  outer  side  of  the  forearm. 

In  a  miiscialar  arm  it  is  very  easy  to  get  into  difficulties  by  not  hitting^ 
off  the  right  intermuscular  septum,  and  thus  getting  too  near  the  middle 
line  of  the  forearm,  unless  the  line  of  the  artery  is  remembered.  An 
incision,  at  least  2^  inches  long,  is  made  over  the  upper  third  of  the 
artery,  in  the  above  line.  Any  branches  of  the  radial  vein  are  drawn 
out  of  the  way,  or  secured  with  catgut  ligatures.  The  deep  fascia  is 
slit  up  to  the  full  extent  of  the  wound,  along  a  white  line  which  marks 
the  interval  between  the  supinator  longus  and  pronator  radii  teres. 
These  muscles  may  be  known  by  the  direction  of  their  respective  fibres 
(Fig.  39,  b),  the  former  going  straight  down  along  the  radius,  and  the 
latter  obliquely  downwards  and  outwards  to  the  centre  of  this  bone. 
The  muscles  having  been  relaxed  by  bending  the  elbow  and  wrist 
joints,  and  the  cellular  interval  between  them  opened  cleanly  with 
a  director,  they  are  drawn  aside  with  blunt  hooks,  and  the  pulsation 
of  the  vessel  felt  for.  The  venae  comites  having  been  separated,  the- 
needle  may  be  passed  from  without  inwards. 

LIGATURE    OF    ULNAR    ARTERY    IN    THE    FOREARM 

(Figs.  39,  40). 

Line. — As  this  artery  takes  a  very  oblique  course  inwards  to  the  ulnar 
border  of  the  forearm  before  it  runs  down  parallel  with  this  border  to  the 
wrist,  the  surface-marking  for  the  lower  two-thirds  of  the  vessel  will  be 
a  line  drawn  from  the  tip  of  the  internal  condyle  to  the  outer  side  of  the 
pisiform  bone. 

Guide. — The  above  line  and,  in  the  lower  third,  the  outer  aspect  of 
the  flexor  carpi  ulnaris. 
Relations  in  Forear:\i  : — 

Ix  Front. 
Skin  ;  superficial  and  deep  fasciae. 
Branches  of  internal  cutaneous,  ulnar  cutaneous 

nerve,  and  anterior  ulnar  vein. 
Median  nerve. 
Pronator  radii  teres. 
Flexor  carpi  radialis. 
Palmaris  longus. 
Flexor  digitorum  sublimis. 
Outside.      "  Inside. 

Flexor  digitorum  sublimis.  Flexor  carpi  ulnaris. 

Vein.  Ulnar  nerve. 

Vein. 
Ulnar  artery 
in  forearm. 

Behind. 
Brachialis  anticus. 
Flexor  profundus  digitorum. 
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Indications. ^Tlit'sc  arc  tlu-  same  as  Ini-  lln-  radial,  p.  65. 

Ligature  in  the  Lower  Third  of  the  Forearm  (Fi^.  39).— 

Position  of  liaiid  siijiiiiatcd,  to  l)i'i;iii  with.  An  iiicisidu,  coiiiiiK^iciiic 
just  above  the  pisifonii  bone,  and  2  inches  loii^-,  is  made,  li<;]itly  at  first, 
alono-  tlie  outer  Ijorder  of  the  flexor  carpi  uhiaris,  the  superficial  veins 
avoided,  and  the  deej)  fascia  opened.  This  varies:  sometimes  it  is 
extremely  thin  ;  at  others  a  second  process  is  present,  given  off  from 
the  flexor  carpi  uliuiris,  and  tying  the  ulnar  vessels  and  nerve  to 
the  flexors  of  the  fingers.  The  wrist  is  then  flexed,  the  flexor  car])i 
ulnaris  drawn  gently  inwards,  the  veins  separated  from  the  artery 
if  possible,  and  the  ligature  passed  from  within  outwards  away  from 
the  nerve.  Care  is  to  be  taken  to  avoid  opening  the  sheaths  of  the 
tendons. 

Ligature  in  the  Middle  Third*  of  the  Forearm  (Fig.  39).— 

The  position  of  the  limb  being  as  before,  an  incision,  quite  3  inches  long 
in  a  muscular  arm,  is  made  in  the  above  given  line  of  the  artery  over  its 
middle  third.  Any  superficial  veins  having  been  drawn  aside  or  secured 
with  double  ligatures,  and  the  wound  sponged  dry,  a  wdiite  line,t  whicli 
indicates  the  intermuscular  septum  between  the  fiexor  carpi  ulnaris  and 
the  flexor  sublimis,  is  looked  for.  If  the  incision  is  not  directly  over  this, 
the  edges  of  the  superficial  wound  may  be  carefully  cleared  a  little  to  one 
side  or  the  other  till  the  septum  is  found,  or,  with  the  finger-tip,  the 
sulcus  between  the  above  muscles  may  be  sought  for.  The  deep  fascia 
having  been  slit  up  to  the  full  length  of  the  wound  on  a  director,  a 
muscular  branch  which  will  serve  as  a  guide  to  the  artery  will  often  be 
found  coming  up  in  the  intermuscular"  space.  The  cellular  tissue  here 
having  been  carefully  torn  through,  the  muscles  are  relaxed  by  bend- 
ing the  wa-ist  and  elbow  ;  retractors  are  now  introduced  well  into  the 
wound,  this  sponged  dry,  and  the  artery  looked  for.  The  nerve,  which 
lies  to  the  inner  side,  and  joins  the  artery  at  the  junction  of  the  middle 
and  iTpper  thirds  of  the  forearm,  may  be  seen  first.  The  artery  being 
cleaned,  and  the  venee  comites  separated  from  it  if  possible  (footnote, 
p.  6j^,  the  ligature  is  passed  from  wdthin  outwards. 

This  is  the  only  ligature  in  the  forearm  which  will  give  trou.ble  in 
the  dead  subject,  owing  to  the  depth  of  the  vessel,  and,  sometimes,  the 
difficulty  of  hitting  off  the  intermuscular  septum.  Being  frequently 
set  as  an  examination-test,  the  operation  should  be  carefully  studied 
by  those  at  work  on  the  dead  body. 

DiflB-Culties  and  Mistakes. 

I.  Depth  of  the  vessel  in  a  well-developed  limb.  2.  Making  the 
incision  too  short,  or  too  much  to  the  inner  or  the  outer  side,  and 
thus  finding  a  wrong  septum,  e.j/.,  one  between  the  flexor  carpi 
ulnaris  and  the  flexor  profundus,  or  that  between  the  flexor  sublimis 
and  the  pahnaris  longus. 

*  The  artery  is  ouly  ligatured  iu  its  upper  third  for  wouuds  ;  it  is  necessary  to 
remember  the  course  of  the  vessel — oblique  from  without  inwards — and  to  divide 
•sulKciently  the  superficial  flexors  which  lie  over  it. 

f  This  line  may  be  wanting.  It  is  often  but  little  marked,  and  occasionally  fatty,  in 
the  bodies  of  the  aared. 
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Aids. 

I.  Keeping  carefully  to  the  above-given  line.  2.  Hitting  off  the 
right  intermuscular  septum  and  corresponding  sulcus.  3.  Finding  a 
muscular  branch,  and  using  it  as  a  guide  to  the  arteiy. 

If  a  wrong  space  is  much  opened  up  in  the  living  subject,  the 
contiguous  muscles  should  be  brought  together  with  sterilised  chromic 
catgut  sutures  cut  short,  due  drainage  being  provided,  if  needful. 


EXCISION    OF    THE    RADIUS    OR    ULNA. 

Indications. — (i)  New  growths,  especial!}- m^-eloid  ;  (2)  Tubercular 
osteitis,  e.fj.,  of  the  lower  end  of  the  radius,  caseating,  and  resisting 
erasion.  It  is  only  in  the  last  class  of  cases  that  any  special  difficulty 
Avill  occur,  and  it  is  to  these,  accordinglj^,  that  the  following  account 
applies. 

Operation  for  Removal  of  the  Radiiis.— This  is  the  bone  of 

the  forearm  in  which  myeloid  sarcomata  usually  originate.  The  follow- 
ing is  taken  from  a  most  siiccessful  case  by  Mr.  H.  Morris  {Clin.  .80c. 
Trans.,  vol.  x.  p.  138),  in  which  he  removed  the  radius  and  ulna  exten- 
sively, for  a  myeloid  gro^^'th  originating  in  the  former,  and  firmly 
attaching  the  ulna  to  it. 

Esmarcli's  bandage  having  been  applied,  a  long  incision  was  made  over  the  outer  side 
of  the  radius,  from  the  styloid  process  to  the  upper  third.  Tlae  radial  nerve  was  used  as- 
a  guide  to  the  interval  between  the  supinator  longus  and  extensor  carpi  radialis  longior, 
Mr.  Morris  having  found  on  the  dead  subject  that  he  could  most  readily  separate  the  soft 
structures  from  the  front  and  back  of  the  radius  by  going  between  those  muscles,  and 
keeping  the  supinator  to  the  fore  part  of  the  incision.  The  supinator  longus  and 
pronator  teres  at  their  insertions  having  been  detached  from  the  radius,  the  bone, 
when  freed  of  its  muscles  in  front  and  behind,  was  sawn  through  at  the  lower  edge 
of  the  supinator  brevis.  A  second  longitudinal  incision  of  less  extent  than  the  first 
was  made  along  the  inner  side  of  the  ulna  from  the  wi-ist-joint  upwards,  and  through 
it  the  rest  of  the  soft  parts  separated  from  the  tumour  and  ulna.  This  bone  was  sawn 
between  3  and  4  inches  above  the  wrist,  and  the  lower  ends  of  both  bones  disarticulated 
by  opening  the  wrist-joint  on  the  inner  side.  The  entire  tumour,  with  the  ulna  and 
pronator  quadratus,  was  then  removed  en  mange.  The  anterior  interosseous  artery  was 
divided  just  above  the  pronator  quadratus,  but  no  other  large  branches  were  injured. 
The  wounds  healed  in  about  seven  weeks.  As  soon  as  a  light  leather  splint  was  moulded 
on  to  the  forearm  and  wrist  the  usefulness  of  the  hand  steadily  increased.  Four  years 
later  Mr.  Monis  brought  the  jjatient  before  the  Clinical  Society  (^Trans.,  a-o1.  xiii.  p.  155, 
pi.  vi.).  There  was  no  recurrence.  By  the  aid  of  a  leather  splint  the  patient  was  able 
to  nurse,  dress,  carry,  and  wash  and  care  for  her  children,  do  her  household  work,  and 
wash  the  house-linen.  She  could  also  stitch  and  darn,  and  pick  up  a  pin.  Latterly, 
since  contraction  had  taken  place,  she  could  hold  her  hand  out  straight  without  any 
support.* 

In  1896  a  girl  of  13  came  under  my  care  with  tubercular  osteitis  of  the  lower  end  of 
the  right  radius,  ■\\-ith  two  sinuses  on  the  outer  and  dorsal  aspect  of  the  bone,  the  result 
of  previous  operations.  Amputation  of  the  forearm  had  been  advised  at  a  provincial 
hospital.  The  extensor  communis  was  the  seat  of  a  ganglion,  which  on  removal  proved 
to  be  also  tubercular.  The  epitrochlear  gland  was  also  involved.  As  repeated  erasion 
failed  to  bring  about  a  cure,  I  removed  the  lower  end  of  the  radius.     When  the  patient 

*  After  these  operations,  as  in  any  in  which  the  flexors  and  extensors  of  the  fingers 
must,  of  necessity,  be  meddled  with,  passive  movement  of  the  fingers  should  be 
commenced  very  early  and  energetically  persevered  with. 
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was  seen,  in  Maix-li  iSyg,  the  hand  was  displaced  outwards  and  weaker  than  its  fellow, 
but  otherwise  as  useful.  Healing  was  everywhere  sound.  The  movements  of  tlie  lingers 
were  excellent.     No  apparatus  was  required. 

Operation  for  Removal  of  the  Ulna.— In  the  very  mncli  rarer 
cases  of  myeloid  tuinours  sj^)riiigiiiy  iVom  the  ulna,  tlie  following  may 
be  the  coiirse  adopted.  The  account  is  taken  from  a  paper  b}^  Mr.  Lucas 
(Clin.  Soc.  Travn.,  vol.  x.  p.  135). 

A  longitudinal  incision,  about  4  inches  long,  exposed  the  tumour  between  the  flexor 
and  extensor  carpi  ulnaris.  In  making  this  the  dorsal  branch  of  the  ulnar  nerve  was 
divided.  The  soft  parts  having  been  next  retracted,  the  bone  was  exposed  above  the 
level  of  the  tumour,  and  sawn  through.  The  piece  connected  with  the  tumour  was  next 
drawn  out  of  the  wound,  while  the  interosseous  membrane  was  divided,  and  the  extensor 
indicis  on  the  posterior,  and  the  pronator  quadratus  on  the  anterior,  separated  from  the 
tumour.  The  removal  was  completed  by  dividing  the  ligaments  of  the  lower  radio-ulnar 
joint,  the  attachment  of  the  triangular  iibro-cartilage  to  the  ulna,  and  the  internal  lateral 
ligament.  Tlio  patient  left  the  hospital  in  five  weeks,  the  resulting  usefulness  being 
excellent. 

Mr.  Ckitton  has  reported  three  instructive  cases  of  endosteal  sarcoma 
of  the  radius  (Clhi.  Soc.  Trans.,  vol.  xxvii.  p.  86  *).  Two  of  the  cases 
affected  the  lower  end  of  the  bone.  In  one  not  only  the  lower  end  of  the 
radius  (the  diseased  bone),  but  that  of  the  ulna  also  was  removed,!  "  sa 
that  the  hand  might  be  left  in  a  straight  line  with  the  forearm."  The 
result  of  this  step  was  that,  while  the  limb  was  useful  in  the  patient's 
occupation — that  of  a  painter — as  long  as  he  wore  a  leather  gauntlet, 
without  this  aid  ho  could  do  nothing. if  Examination  of  the  sjDecimen 
showed  that  the  ulna  was  quite  free.  A  point  of  especial  interest  in  this 
case  is  the  fact  that  on  examination  of  the  same  section  of  the  radius  a 
small  nodule  of  growth  was  seen  still  left  in  the  medullary  canal.  This 
was  scraped  and  gouged  away.  In  the  second  case,  also  of  the  lower  end 
of  the  radius,  amputation  was  performed,  as  the  growth  was  thought  to 
be  parosteal  or  periosteal.  Examination  of  the  specimen  showed  that  it 
was  endosteal,  and  Mr.  Glutton  allowed  that  a  free  incision  might  havQ 
shown  that  resection  and  saving  the  hand  were  possible.  The  third 
was  a  myeloid  growth  of  the  upper  end,  head  and  neck,  of  the  radius. 
This  was  successfully  removed  by  an  incision  on  the  outer  side  over  the 
most  prominent  part  of  the  tumour,  "the  radius  being  divided  an  inch 
below  the  growth."  This  patient  died,  eighteen  months  later,  of  renal 
disease  present  before  the  operation.  No  recurrence  took  place  in  any 
of  the  three  cases.  Slowness  of  growth  and  regularity  of  expansion  of 
the  bone  seem  to  be  the  most  important  guides  in  the  diagnosis  of  end- 
osteal from  periosteal  sarcomata,  and  in  the  choice  between  such  steps  as 
resection  or  erasion  and  ampiitation.  Crackling  and  pulsation  are  also 
very  valuable,  if  present.     They  were  absent  in  all  three  of  Mr.  Glutton's 

*  An  abstract  will  be  found  in  the  Lancet,  Feb.  3,  1894,  p.  270, 

f  I  would  most  stronglj'  dissuade  mj'  readers  from  taking  this  step.  Only  the  bone 
affected  should  be  removed.  Lateral  displacement  of  the  hand  will  follow,  but  it  will 
not  be  a  flail,  and,  as  contraction  takes  place,  the  hand  will  rapidly  gain  strength,  and 
no  apparatus,  requiring  frequent  renewal,  will  be  needed. 

X  Two  years  after  the  operation  "  the  strength  of  the  hand  was  steadily  increasing,'* 
but  nothing  is  said  of  the  amount  of  support  required. 
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cases,  and  it  is  noteworthy  that,  while  the  groAvth  A\-hich  involved  the 
upper  end  of  the  radius  aj)peared  to  be  exceedingly  hard  and  resistent, 
as  if  entirely  bony,  it  turned  out  to  be  soft,  almost  diffluent.  A  free 
exploratory  incision  is  the  only  reliable  guide,  as  it  is  certain  that 
the  malignancy  of  endosteal  sarcomata  varies  within  wide  limits,  some 
growing  slowly  and  evenly  inside  the  bone,  others  perforating  it  in 
one  or  more  places.  In  such  cases,  after  resection,  the  patient  should 
be  watched  carefully  and  for  several  years. 

Excision  of  the  Radius  and  Ulna  in  Military  Surgery. 

— By  this  is  meant  deliberate  removal  of  portions  of  these  bones 
damaged  hy  gunshot  or  other  injuries,  not  the  mere  picking  awa}'  of 
spicules  and  fragments. 

Dr.  Otis*  divides  the  cases  iuto  the  three  groups  of  primary,  intermediary  (before  the 
thirtieth  day),  and  secondary  (after  the  thirtieth  day).  Though  caries  and  attempt  at 
repair  were  met  with  in  these  latter  cases,  there  was  no  time  for  invagination  of  sequestra. 
Thus  they  were  very  different  from  necrosis  operations,  and  hence,  in  great  measure,  the 
high  mortalit}'.  Of  the  primary  lo  per  cent.,  and  of  the  intermediary  19  per  cent.,  ended 
fatally ;  the  mortality  of  the  secondary  was  nearly  as  high  as  that  of  the  primary 
excisions. 

The  concluding  observations  of  Dr.  Otis  are  worthy  nf  the  most  careful 
attention  of  military  and  naval  surgeons  : 

"  Of  this  large  number  of  excisions  in  the  continuity  of  the  forearm  there  is  little  to 
remark  save  that,  in  the  aggregate,  the  mortality  of  shot-fractures  of  the  bones  of  the 
forearm  appears  to  have  been  sensibly  augmented  by  operative  interference,  and  that  I 
have  sought  in  vain  for  a  single  instance  in  which  a  formal  excision  of  a  portion  of  the 
shaft  of  either  radius  or  ulna  had  a  really  satisfactory  result  as  regards  the  functional 
utility  of  the  limb.  The  representations  of  Baudens  of  his  Algerian  experience  led  the 
German  surgeons  to  practise  these  excisions  in  the  shafts  of  long  bones  to  some  extent  in 
the  Danish  and  Austrian  campaigns,  ^\-ith  very  unsatisfactory  results.  Similar  operations 
were  resorted  to  with  comparative  frequency  during  the  American  war,  and  the  results 
plainly  indicate,  I  think,  that  formal  primary  operations  of  this  nature  should  be 
banished  from  the  practice  of  military  surgerv'.  It  is  bad  enough  to  remove  adherent 
primary  sequestra,  for  our  museum  abounds  in  examples  where  such  fragments  have 
retained  their  vitality  and  maintained  the  continuity  of  long  bones ;  it  is  worse  to 
deliberately  remove  unoffending  healthy  portions  of  the  bone.  The  mortality,  greatly 
exceeding  that  of  the  expectant  conser\-ative  treatment,  the  numerous  consecutive 
amputations,  and  the  large  proportion  of  hopelessly  deformed  limbs  sufficiently 
condemn  such  operations.  I  have  found  nothing  in  the  reports  of  the  surgery  of 
the  late  Franco-Gei-man  war  that  was  not  conformable  to  these  conclusions." 

Sir  T.  Longmore  (System  of  Sunierif,  vol.  i.  p.  544)  brings  the  following 
striking  experience  to  bear  on  these  cases  : 

"  I  have  seen  many  of  these  fractures  in  which  primary  resection  of  a  portion  of  the 
entire  shaft  by  a  shot  has  occurred,  and  have  not  met  yrith  bony  union  in  any  case  where 
the  gap  was  a  full  inch  in  amount.'' 

Causes  of  these  Resections  doing  111  or  Failing. 

1.  O.steo-myelitis.  6.  Xon-union.     False  joint.     Flail- 

2.  Pyeemia.  like  limb. 

3.  Hectic.  '  7.  Displacement  of  the  hand  at  the 

4.  Haemorrhage.  wrist. 

5.  Painful  irritable  cicatrices.        8.  Permanent  contraction  of  flexor 

or  extensor  tendons. 

*  3fed.  ami  Surg,  Hist,  of  the  War  of  the  Rebellion^  pt.  ii.  p.  935  et  xcq. 
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AMPUTATION    OF    THE    FOREARM   (I'i-s.   41    to  44). 

Practical  Anatomical  Points.— Ill  tliis  t'ri'(jiiciitly-])i'iii»niic(l  npci-a- 
tion  the  following  should  be  kept  in  view  : 

(a)  The  two  hones  are  not  fixed,  like  those  in  the  leg,  but  unjvable. 
This  mobility  may  jn-event  their  being  parallel  when  the  knife  is  sent 
across  in  translixion.  and  thus  lead  to  penetration  of  the  interosseous 
membrane  :  it  uiust  also  be  remembered  in  sawing  the  bones.  Jjastly, 
on  this  mobility  in  i)i'onation  and  supination  depends  the  usefulness  of 
the  stump,  whieh  must  therefore  be  left  as  long  as  possible,  the  bones 
being  always,  when  practicable,  sawn  well  below  the  insertion  of  the 
pronator  radii  teres  into  the  middle  of  the  outer  surface  of  the  radius. 
If  the  bones  be  divided  above  the  insertion  of  the  pronator  teres,  the 
radius  will  become  su])inated  and  further  rotation  movements  will  be 
lost. 

(/3)  In  the  upper  part  of  the  forearm,  both  in  front  and  liehind.  are 
fleshy  bellies  ;  below,  the  soft  parts  are  increasingly  tendinous.  Further- 
more, the  anterior  border  of  the  radius  and  the  posterior  of  the  ulna, 
especially  the  latter,  are  largely  subcutaneous. 

Different  Methods. 

I.  Skin    flaps,  antei'o-posterior  2.  Transfixion  flaps, 

or  lateral,  with  circular  divi-  3.  Circular, 

sion  of  muscles,  &c.  4.  Teale's. 

I.  Amputation  of  the  Forearm  by  Skin  Flaps,  with  Circular  Divi- 
sion of  Muscles,  &c.  (Figs. 4 1.  42, 43). — While,  in  an  amjjutation  so  often 
called  for,  it  is  well  to  practise  several  methods,  none,  on  the  whole, 
answers  so  well  as  this,  for  the  following  reasons :  (a)  By  cutting  one 
flap  a  little  longer  than  the  other,  sufficient  skin  can  always  be  obtained 
to  give  a  good  stump.  (/3)  Transfixion, 
while  cpiite  unsuited  to  the  lower  third,  Fig.  41. 

owing  to  the  numerous  tendons,  can  only 
be  performed  in  the  upper  third  in  mo- 
derately muscular  forearms  with  ultimate 
satisfaction.  For  in  a  bulky,  fleshy  limb 
(as  in  a  case  of  accident  in  a  male  adult) 
it  is  not  easy  always  to  cut  the  skin  longer 
than  the  muscles  in  bringing  out  the 
knife,  and  so  to  prevent  the  tendency  of  the  flesli}^  l)ellies  to  protrude 
while  the  flaps  are  being  united  ;  and  a  little  later,  these  muscles,  witli 
large  surfaces  cut  obliquely,  give  rise  to  a  good  deal  of  blood-stained 
oozing,  which  is  ver}''  likely  to  cause  tension,  suppuration,  and  delay  in 
healing. 

The  brachial  having  been  secured  with  an  Esmarch's  bandage,  the 
arm  extended  from  the  side,  with  the  forearm  pronated  and  the  hand 
steadied  by  an  assistant,  the  surgeon,  standing  outside  the  limb  on  the 
right,  and  inside  it  in  the  case  of  the  left  side,  places  his  left  index  and 
thumb  on  the  borders  of  the  radius  and  ulna,  at  the  spot  where  he 
intends  to  saw  the  bones  (Fig.  41).  The  point  of  a  narrow-bladed  knife 
(about  4  inches  long),  or  a  small  catlin,  is  then  inserted  just  below  the 
index,  carried  along  the  bone  for  3  inches,  then  curved  suddenly  across, 
so  as  to  mark  out  a  broadly  arched,  not  a  pointed,  flap  (Fig.  42),  and 
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finally  carried  iip  aloiig"  the  1)one  nearest  to  the  surgeon  to  a  point  just 
below  the  thumb. 

This  flap  is  then  dissected  up.  consisting  of  skin  and  fasciaB,  and  of 
even  thickness  throughout.*  The  forearm  is  next  raised  by  the 
assistant  holding  the  hand,  so  that  its  palmar  aspect  faces  the  surgeon,! 
Avho  marks  out.  by  a  curved  cut  joining  the  two  horns  of  the  other 
incision,  a  similar  flap  on  the  anterior  surface,  but  one  only  about 
2  inches  in  length.  This  flap  having  been  raised  and  both  retracted,  the 
soft  parts  are  divided  with  a  circular  sweep  close  to  the  base  of  the 
flaps,  this  being  repeated  once  or  twice  till  the  bones  are  quite  exposed. 
The  knife  is  then  passed,  with  due  care  of  the  severed  arteries,  between 
the  bones,  so  as  to  divide  the  interosseous  membrane,  and  the  periosteum 
next  cut  circularly  where  the  saw  is  to  pass.  The  bones  are  then  sawn 
through,  with  the  following  precautions : — The  heel  of  the  saw  having 
been  placed  on  the  bones,  it  is  drawn  lightly,  but  firmly,  towards  the 
operator  two  or  three  times,  so  as  to  make  a  groove.  With  a  series  of 
light  sweeps,  in  which  the  whole  length  of  the  saw  is  used,  the  two 
bones  are  then  cut  through  together,:!:  the  limb  being  kept  supinated 
during  the  use  of  the  saw,  so  as  to  keep  the  bones  as  parallel  as  possible. 

Fig.  42. 


The  assistant  in  charge  of  the  lower  part  of  the  limb  must  be  most 
careful  to  hold  it  steady :  if  he  depress  at  all,  the  bones  will  certainly 
splinter  when  half  sawn  through  ;  if,  on  the  other  hand,  he  raise  the 
parts,  the  saw  will  be  locked. 

Any  tendons  requiring  it  are  then  trimmed,  nerves  cut  short  and 
square,  and  the  vessels  ligatured  or  twisted.  These  are  usually  four — - 
viz.,  the  radial,  under  cover  of  the  supinator  longus,  close  to  its  bone  ; 
the  ulnar,  covered  by  the  flexor  carpi  ulnaris.  on  the  front  of  the  ulna. 
Their  respective  nerves  are  good  guides  to  the  arteries,  save  quite  low 


*  The  under  surface  of  a  so-called  skiu  flap  should  always,  when  possible,  show  a  few 
muscular  fibres ;  this  shows  that  the  deep  fascia  is  present,  in  which  the  vessels  run  down 
to  send  up  branches  to  supplj-  the  skin. 

f  Care  must  be  taken  to  keep  the  bones  parallel,  now,  and  throughout  the  operation. 

%  Some  advise  that  the  more  movable  radius  should  be  divided  before  the  section  of 
the  ulna  is  completed.  If  the  saw  is  used  lightly  and  s«nf  tly,  both  bones  ^vill  be  sawn 
simultaneously.  The  stiident  usually  commits  these  faults  in  the  use  of  the  saw — he 
bears  too  heavily  on  it.  thus  locking  it  or  fracturing  the  bone,  and  he  makes  but  short 
sweeps,  using  half  of  the  instrument  only. 
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down,  when  the  radi.il  has  oouc  to  the  back  of  the  limb.  The  anterior 
interosseous  is  found  on  the  front  of  the  interosseous  membrane,  and 
the  posterior  interosseous  between  the  deep  and  superficial  extensors. 

If  the  surgeon  prefer  it,  instead  of  having  the  forearm  raised  so  as  to 
face  him  (Fig.  43)  while  he  shapes  the  flap  from  the  anterior  or  flexor 
surface,  he  will  tell  the  assistant  to  completely  supinate  the  forearm, 
and  proceed  to  make  the  flap  with  the  limb  in  this  position. 

If,  owing  to  the  condition  of  the  soft  parts,  lateral  flaps  are  pre- 
ferred, the  limb  having  been  pronated,  the  surgeon  marks  the  site  of 
bone-section  with  his  left  forefinger  and  thumb  placed  on  the  centre  of 
the  extensor  and  flexor  aspects  of  the  limb  at  this  level.  Then,  looking 
over  the  forearm,  he  enters  his   knife   in   the   middle  of  the   flexor 


Fifi.  43. 


(Farabeuf.) 

surface,  and  carries  it,  cutting  a  broadly  arched  flap,  about  2^  inches 
long,  to  a  corresponding  point  on  the  centre  of  the  back  of  the  limb, 
and  then  from  this  point  down  again  over  the  side  nearest  to  him,  to  the 
spot  where  the  knife  was  first  entered.  The  flaps  are  next  dissected  up 
with  the  precautions  already  given,  and  the  operation  completed  as 
before. 

2.  Amputation  of  the  Forearm  by  Transfixion  Flaps  (Fig.  44). — In 
the  case  of  a  moderately  muscular  foi-earm  the  surgeon  may  make  use 
of  this  method  in  amputating  through  the  middle  of  the  forearm. 
For  reasons  already  given  (p.  73),  this  method  is  not  recommended,  but 
the  rapidity  with  which  it  can  be  done  commends  it  to  the  notice  of 
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those  who  iwaj  have  to  treat  wounded  in  wav  on  a  large  scale,  or  railway 
accidents  where  more  than  one  limb  requires  amputation.  The  limb 
being  abducted,  and  the  forearm  supported  and  pronated,  with  the 
bones  as  parallel  as  possible,  the  surgeon,  standing  outside  the  right 
and  inside  the  left  limb,  lifts  up  the  soft  i^arts*  at  the  sj)ot  where  he 
intends  to  saw  the  bones,  and  sends  a  narrow-bladed  knife  (4  to  5  inches 
long)  across  the  limb,  entering  it  and  bringing  it  out  just  above  the 
bones.  He  then,  b)'  cutting  downwards  and  forwards,  shapes  as  broad 
a  flap  as  possible  with  a  steady  sawing  movement,  taking  care,  before 
bringing  out  the  Ivuife,  to  cut  the  skin  longer  than  the  muscles  by 
continuing  the  use  of  the  knife  after  the  latter  are  felt  to  be  cut 
through.  The  flap  should  be  3  to  4  inches  long,  according  to  the 
condition  of  the  tissues  on  the  other  side,  each  flap  being  made  as 
broad  as  possible  and  bluntly  rounded  as  it  is  finished. 

The  tissues  on  the  front  are  then  lifted  from  the  bones  and  trans- 
fixed by  passing  the  knife  across  immediatel}^  above  the  bones  at  the 

base    of  the   first-made    flap,    the 
Fig.  44-  limb   being   now    supinated.     As 

in  this  second  transfixion  the  skin 
on  the  farther  side  of  the  limb 
n\a,j  be  punctured,  it  is  well  for 
the  surgeon  to  hold  doM'n  its  cut 
edge  with  a  finger.  The  second 
flap  is  then  cut,  broad,  well- 
rounded,  and  2^  to  3  inches  long, 
according  to  the  length  of  the 
anterior.  In  making  either  flap, 
while  the  muscles  are  being  se- 
vered the  wrist  should  be  kept 
flexed.  The  flaps  are  then  re- 
tracted, the  soft  parts  severed 
with  a  circular  sweep,  the  inter- 
osseous membrane  divided,  and  the 
rest  of  the  operation  completed  as 
in  the  method  first  described  (p. 
74).  If  this  method  is  used  the 
nerves  should  always  be  cut  short 
and  square ;  otherwise  painful  Ijulbous  ends  may  follow. 

A  verj^  rapid  and  effective  modification  of  the  above  is  the  following : 
As,  owing  to  the  inequality  of  the  soft  parts  on  the  back  as  compared 
with  those  on  the  front  of  the  forearm,  and  also  from  the  proximity  of 
the  ulna  to  the  surface  here,  transfixion  of  a  dorsal  flap  is  not  always 
easy,  a  quicker  method  is  as  follows: — A  skin  flap,  3^  inches  long, 
broad  and  well  rounded,  being  marked  out  on  the  posterior  aspect  of 
the  limb,  the  knife  is  immediately,  without  being  taken  off",  pushed 
across  in  front  of  the  bones  and  made  to  cut  a  flap,  by  transfixion, 
2^  inches  long,  the  skin  being  cut  longer  than  the  muscles  (vide  sitjrra). 
The  dorsal  skin-flap  is  then  dissected  up.  the  flaps  retracted,  and  the 
bones  cleared  as  before. 

3.  Amputation   of  the   Forearm    by  the    Circular    Method. — This 


(Fergussou.) 


*  This  step  is  most  useful — in  fact,  essential.     It  is  often  forgotten. 
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iiu'thod  is  not  recomniended  here  owing  to  the  Hut  shcape  of  the  limb 
and  the  adhesion  of  the  deep  fascia  above  to  the  muscles.  It  is  best 
suited  to  amputation  in  the  lower  third.  It  may  be  performed  as 
follows  : — The  surgeon,  standing  outside  the  limb,  which  is  Icept  supi- 
nated,  having  drawn  the  skin  well  upwards,  passes  a  knife  iinder  the 
ft>rearm,  then  above,  and  so  around  it  till,  by  dro]:>ping  the  point  Aerti- 
eally.  the  back  of  the  knife  looks  towards  him.  and  its  heel  is  resting  on 
the  part  of  the  forearm  which  is  nearest  to  him.  An  incision  is  then 
made  circularly  through  skin,  superficial  and  deep  fascia?,*  round  the 
whole  circumference  of  the  limb,  2\  inches  below  the  point  where  the 
bones  are  to  be  sawn.  The  completion  of  this  circular  sweep  is  aided 
by  the  assistant  in  charge  of  the  limb  rotating  it  so  as  to  make  the 
tissues  meet  the  knife.  The  forearm  is  supinated  at  first,  but  may  be 
pronated  later,  while  the  cuff  is  being  dissected  from  the  posterior 
surface. 

A  circular  cuff-like  flap  of  tissues  having  been  turned  back  as  high  as 
the  point  of  bone-section,  a  second  and  much  firmer  circular  sweep  is  here 
made  through  everything  down  to  the  bones,  this  being  repeated  till 
all  the  soft  parts  are  cut  clean  and  square.  If  there  is  any  doubt  about 
the  sufficiency  of  coverings  to  the  bones,  the  soft  parts  around  these 
may  be  freed  a  little  higher  (care  being  taken  not  to  prick  the  radial  or 
ulnar) ;  the  soft  parts  are  then  vigorously  and  firmly  retracted,  and  the 
bones  sawn  through,  with  the  precautions  given  at  p.  74. 

*  If,  in  raising  the  cuff-like  flap,  muscular  fibres  are  seen  on  the  under  surface,  the 
presence  of  the  deep  fascia  and,  thus,  a  suiEcient  blood-supply  will  be  better  assured 
than  by  the  quicker  method  of  simply  peeling  the  skin  and  subcutaneous  tissue  off  the 
deep  fascia. 


CHAPTER   IV. 

OPERATIONS    IN    THE    NEIGHBOURHOOD    OF 
THE    ELBOW-JOINT. 

AMPUTATION    AT    THE    ELBOW- JOINT  (Figs.  45,  46). 

This  operation  gives  excellent  results,  good  flaps  being  obtainable  from 
the  thick  soft  parts  in  front,  and  from  the  skin  behind  which  is  well 
used  to  pressure.     Furthermore,  there  are  no  bones  to  saw. 

It  has  not  been  performed  so  often  as  it  might  have  been,  owing, 
perhaps,  to  the  belief  which  some  surgeons  have  held  that  cartilaginous 
surfaces  left  in  a  wound  are  a  source  of  delay  in  healing — an  opinion  no 
long'er  of  importance  in  antiseptic  surgery ;  from  the  fact  that  any 
disarticulation,  however  simple,  is  considered  to  complicate  an  amputa- 
tion ;  and  because,  owing  to  the  expanded  end  of  the  humerus,  the  flaps 
required  are  somewhat  larger  than  in  amputation  through  the  lower 
third  of  the  humerus. 

Practical  Points. 

(a)  The  internal  condyle  is  nearly  ^  inch  below  the  level  of  the 
external.  (/S)  The  joint  is  opened  most  easily  on  the  outer  side. 
(7)  There  are  masses  of  muscles  on  the  front  and  sides ;  of  the  latter, 
those  on  the  outer  side  (owing  to  the  presence  of  the  supinator  longus) 
retract  more  powerfully  than  those  on  the  inner.  (S)  The  skin  on  the 
back  of  the  joint  is  well  used  to  pressure,  and  is  connected  by  fibrous 
bands  to  the  back  of  the  ulna. 

Methods. — Owing  to  the  vascularity  of  the  parts,  am'  of  the  following 
may  be  made  use  of.  I  would  advise  the  student  to  practise  the  first 
especially. 

i.  Long  anterior  flap  with  short  pos-  iii.  Circular. 

terior  (Figs.  45  and  46).  iv.  Long  posterior  flap. 

ii.  Lateral    skin   flaps,    or    a    single  v.  Long  anterior  flap, 

lateral  flap. 

i.  Long  Anterior  Flap  (usually  by  Transfixion)  with  Short  Pos- 
terior Flap  (Figs.  45.  46). — This  method  gives  an  excellent  covering  to 
the  front  of  the  humerus,  allows  of  easy  drainage,  and  preserves  skin 
which  is  well  used  to  ]Dressure. 

The  brachial  being  controlled  a  little  above  its  centre,*  the  forearm 
beino-  held  somewhat  flexed  and  completely  supinated,  the  surgeon, 
standing  on  the  inner  side  in  the  case  of  the  left,  and  outside  the  right 


♦  The  assistant  who  has  charge  of  the  Esmarch's  bandage,  and  who  is  steadying  the 
arm,  should  draw  the  skin  on  the  back  of  the  elbow-joint  somewhat  upwards. 
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limb,  raises  the  soft  parts  in  front  of  the  elbow-triangle,  and  sends  his 
knife,  held  horizontally,  across,  just  in  front  of  the  joint.  Thus,  enter- 
ing it  I  inch  below  the  internal  condyle,  and  bringing  it  out  H  inch 
below  the  external  one,  or  vice  rersd,  he  cuts  a  well-rounded  flap, 
3  inches  long,  taking  care,  as  the  knife  emerges,  that  the  skin  is  cut 
longer  than  the  muscles.  Then,  passing  his  knife  behind  the  limb,  and 
looking  over,  the  surgeon  joins  the  two  ends  of  the  base  of  his  first 
incision  by  a  convex  cut  through  the  skin  over  the  back  of  the  olecranon, 
so  as  to  mark  out  a  flap  i^  inch  long.  ITiis  is  raised  without  scoring, 
care  being  taken  to  keep  the  knife  towards  the  ulna,  for  fear  of  "  button- 
holes."    The  two  flaps  being  then  held  back,  any  remaining  structures 


Fig.  45. 


Amputation  through  the  elbow-joiut  by  anterior  aud  posterior  flaps,  at  the  moment 

of  disarticulation. 


in  front  are  severed,  the  joint  is  first  opened  on  the  outer  side,  and  the 
forearm  removed  by  dividing  the  lateral  ligaments  and  triceps.* 

During  the  last  steps  the  assistant  in  charge  of  the  forearm  pulls  this 
away  from  the  arm. 

The  brachial  artery  is  next  secured,  together  with  any  other  vessels 
which  continue  to  bleed  on  removal  of  the  Esmarch's  bandage.  Any 
nerves  which  require  it  are  then  cut  short,  a  drainage-tube  inserted,  and 
the  flaps  carefully  united. 

Modifications  of  the  Above. — The  flaps  can  be  cut  of  difierent  lengths, 
according  to  the  state  of  the  soft  parts.  If  the  surgeon  prefer  to  do  so, 
he  can  cut  his  anterior  flap  from  without  inwards  instead  of  by  trans- 
fixion, a  course  which  may  well  be  adopted  in  an  unusually  bulky, 
muscular  limb.  The  posterior  flap  can  be  made  by  cutting  from  within 
outwards,  after  disarticulation,  but  this,  while  quicker,  is  usually  not 
preferable. 

ii.   Amputation  by  Lateral  Skin  Flaps,  or  by  One  Lateral  Flap. — 


*  In  Fig.  45,  by  mistake,  the  operator  has  been  shown  commencing  disarticulation  on 
the  inner  instead  of  on  the  outer  side,  -which  is  usually  the  easier.  The  flaps  also  are 
rather  too  long.     For  these  errors  I  alone  am  responsible. 
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The  advantages  of  this  method  are.  that  it  is  very  easily  done,  and  that, 
if  more  skin  is  available  on  one  side  than  on  the  other,  flaps  unequal  in 
length  can  readily  he  made.  If  the  surgeon  amputate  by  equal  lateral 
flaps — standing  as  before,  and  having  his  left  index  finger  on  the  centre 
of  the  elbow-triangle  and  left  thumb  at  the  corresponding  point  behind, 
he  looks  over,  and  entering  the  knife  close  to  his  thumb,  marks  out, 
on  the  side  farthest  from  him,  a  flap  well  rounded,  and  about  2^  or 
3  inches  long,  reaching  to  the  finger  in  front.  He  then  marks  out  a 
corresponding  flap  from  this  point,  on  the  side  nearest  to  him,  to  that 
where  he  liegan.    These  flaps  are  then  dissected  up  of  skin  and  fasciae  as 

Fig.  46. 


Completion  of  amputation  through  the  elbow-joint  h3-  anterior  and  posterior  flaps. 
The  arrows  indicate  the  saw-like  action  with  which  the  knife  should  be  used. 

(Farabeuf.) 


thick  as  possible,  the  soft  parts  severed  with  a  circular  sweep,  and  dis- 
articulation performed,  beginning  at  the  outer  side. 

ill.  Circular  Method. — The  surgeon,  standing  as  before,  makes  a 
circular  incision  round  the  forearm,  2j  or  3  inches  below  the  joint, 
going  through  skin  and  fasciae.  A  cuif  of  skin  is  then  turned  back  as 
far  up  as  the  joint,  the  muscles  severed  ^\■ith  one  or  two  firm  sweeps, 
the  lateral  ligaments  divided,  and  disarticulation  performed  as  before. 
The  edges  of  the  wound  may  be  united  either  horizontally  or  vertically 
from  above  downwards. 


EXCISION    OF    THE    ELBOW  (Figs.  47  to  52). 

Practical  Points. — These  bear  upon  the  success  of  this  operation, 
(i)  It  is  a  comparatively  simple  joint,  with  small  articular  surfaces 
readily  got  at.     (2)   Its  synovial  membrane  is  simple.     (3)  Its  vascular 


EX("IS[()\   OF  TIIK   i:iJ'.(»\\'-.l()IXT.  Si 

supply  is  abundant.  (4)  The  surrouudinu'  muscles  are  powerful,  ensur- 
ing, if  the}'  regain  lirni  attachment,  excellent  mobility.  From  the 
above,  and  from  the  untoward  effects  of  ankylosis,  a  natural  cure  in  the 
elbow  is,  often,  not  so  usefid  as  that  given  by  excision.  This  operation 
should  he  ])erformed  oftener,  especially  in  the  first  six  of  the  following- 
conditions: 

Indications. 

(l)  Pulpy  disease.  Where  this  has  resisted  treatment  in  a  patient 
who  shows  no  sign  of  tuberculosis,  lardaceous  disease,  &c.,  where  it  is 
the  only  large  joint  affected,  and  where  the  powers  of  repair  are 
sufficient.  If  treatment  fails  to  promise  a  movable  joint,  there  is  na 
good  losing  more  time ;  the  muscles  will  only  be  more  wasted,  sinuses 
will  only  form  more  extensively,  and  the  patient's  health  be  more  im- 
paired. (2)  Recent  injury  and  its  results.  (A)  Primary  Excision. — When 
the  joint  is  much  opened,  the  cartilages  much  damaged,  when  the  shaft 
is  intact*  and  the  tissues  in  front  are  sound,  an  excision  mav  be  prefer- 
able to  expectant  treatment.  If  aseptic  from  the  first  the  operation 
excludes  the  risk  of  acute  arthritis,  and  its  certain  sequela,  a  stiff  joint. 
But  here,  as  in  excision  for  disease,  the  determination  and  pluck  of  the 
patient  will  be  most  important  factors.  And  the  age  of  the  patient's 
tissues  and  organs  will  have  much  more  weight  than  the  age  given,  in 
the  decision  between  excision  and  amputation.  (B)  Secondary  Excision. — 
When  ac;ite  arthritis,  not  yielding  to  incision  and  drainage  of  the  joint, 
has  followed  on  an  injury,  and  ankylosis  is  the  best  result  -which  can  be 
hoped  for  without  operation.  In  such  cases,  as  the  inflamed  condition 
of  the  bones  and  soft  parts  ma}*  produce  septic  cellulitis  and  osteo- 
myelitis after  an  operation,  it  will  be  wiser,  before  excising,  to  wait  till 
the  inflammation  has  somewhat  subsided.  It  must  be  remembered  that, 
in  excision  after  injury,  reaction  will  probably  be  greater,  suppuration 
more  certain,  and  a  tendency  to  bony  ankylosis  more  marked,  especially 
if  the  periosteum  is  preserved.  Sufficient  drainage  is  absolutely  needful. 
(3)  Old  injuries  to  the  elbow-joint,  resulting  in  stiffness,  ankylosis, 
or,  more  rarely,  pressure  on  the  main  vessel  or  nerve  trunks.  I  hope 
the  foUo-wing  may  be  useful  to  my  younger  readers  when  the  cjuestions 
arise  in  such  cases,  whether  we  should  interfere,  and,  if  so,  how  far 
we  should  go.  i.  Operative  interference  is  justified  in  cases  where  the 
patient  is  otherwise  healthy,  and  where  his  future  will  be  seriously 
crippled.  ii.  As  to  the  nature  of  that  interference.  (A)  Forcible 
Movement  under  an  Ancesthetic. — This,  often  resulting  in  the  "infraction" 
of  some  American  surg-eons.  is  not  to  be  recommended.  The  results  are 
rarely  good,  may  be  nil.  and  may  be  followed  by  serious  damage  (Wight, 
Ann.  of  Sari/..  Aug.  1893).  Where  the  needful  forcible  movement  is 
painful  and  followed  constantly  by  swelling,  the  patient  must  decide 
between  a  complete  excision,  performed  on  liberal  lines,  and  having  the 
limb  put  up  in  a  fixed  position,  at  an  angle  as  acvite  as  possible. f 
(B)  Arthrotomy. — Opening  the  joint,  division  of  adhesions,  attempted 
reduction  of  the  displaced  bones  with  the  fingers  or  a  blunt  hook,  will 

*  Linear  fracture,  running  up  into  the  tihafts  of  the  bones,  may  be  neglected,  as  in 
the  case  given  belo%v  (p.  83). 

t  If  plaster  of  Paris  be  employed,  the  bony  points — c.ff.,  the  condyles — must  be  care- 
fullv  padded. 
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be  found  a  step  of  very  limited  usefulness.  (C)  Partial  Excisio/t. — ITiis 
course  has  been  recommended  by  several  American  surgeons.  Thus, 
Dr.  Wight,  of  Brooklyn  (loc.  supra  cit.),  gives  four  cases  of  stiff  elbow 
after  fracture,  in  which  he  removed  the  lower  end  of  the  humerus  hj  an 
incision  made  over  this  bone  and  the  head  of  the  radius.  The  results 
would  appear  to  have  been  satisfactory,  but  the  exact  degree  of  success 
is  not  stated.  I  am  of  opinion  that  those  same  conditions,  which,  after 
an  injury  to  the  elbo^^•-joint,  may  interfere  with  any  good  result  from 
forcible  movement,  will  also  interfere  with  success  after  partial  excision. 
I  refer  to  development  of  osteoid  masses  in  stripped-up  periosteum, 
displacement  of  part  of  the  torn  capsule  between  the  joint  surfaces, 

Fig.  47. 


The  hook  in  this  illustration  shows  the  continuity  of  the  outer  head  of  the 
triceps  with  the  fascia  over  the  anconeus  (Maunder).*  Too  much  of  the  posterior 
aspect  of  the  ulna  has  been  cleared. 

filling  up  of  the  articular  cavities  with  fibrous  tissue,  deformities  at  one 
or  more  points  in  the  joint  owing  to  overgrowth  of  the  epiphysial  line, 
and  lastly,  perhaps,  ankylosis  between  the  radius  and  ulna.  Some  of 
the  above — e.g.,  the  formation  of  osteoid  deposits — will  be  specially 
marked  in  young  subjects.  Here,  owing  to  their  marked  reparative 
power,  and  the  inflammation  set  up  by  the  injury,  the  tendency  to 
secondary  ankylosis  is  so  great  that  it  will  best  be  met  by  a  free 
removal  of  the  bony  surfaces.  Partial  excision  risks  a  result  of  incom- 
plete value — i.e..  a  joint  of  limited  movement,  though  one,  perhaps,  with 
a  useful  angle.     Where  there  has  been  no  suppuration  and  but  little 


*  Operative  Surgery.  Maunder  was  the  first  in  this  country  to  call  attention  to 
the  need  of  preserring  the  continuity  of  the  triceps  with  the  above-mentioned  fascia 
in  order  to  ensure  the  return  of  the  power  of  active  extension. 
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intlaminatiun.  where  the  cartilages  aiv  not  (hiniaged,  where  there  is  no 
fract\ire  present  of  the  articular  ends,  the  surgeon  may  try  in  a  case  ot 
old  injiny  to  the  elbow-joint — c.j/.,  an  unreduced  dislocation  of  both 
bones  backwards, — lirst,  sawing  oti"  the  articular  end  of  the  humerus, 
the  section  being  supra-epitrochlear  (p.  89).  If  he  find  that  after  this 
step  he  can  place  the  hand  on  the  shoulder  of  the  same  side,  and  behind 
the  back  to  the  opposite  scapula,  with  perfect  freedom  and  without  an}' 
locking,  he  may  be  content  to  leave  the  extremities  of  the  ulna  and 
radius  untouched,  if  his  patient  be  an  adult.  But  if  the  above  given 
conditions  are  not  present,  and  most  especially  if  there  be  any  separa- 
tion of  part  of  an  epiphysis  or  process  of  bone,  ripping  up  some 
periosteum  which  has  ossified  later  on,  and  in  all  cases  in  children,  he 
will  only  secure  a  movable  joint  by  a  complete  excision  with  sufficient 
removal  of  bone  (p.  89).  The  following  is,  very  briefly  given,  an  inte- 
restino-  case  of  excision  of  the  elbow  for  an  old  dislocation  and 
fracture : 

M.  E.  W.,  aged  28,  was  sent  to  me  in  February  1894,  by  Dr.  E.  Davies,  of  Swansea. 
The  injury,  received  the  previous  November  while  he  was  riding  over  a  sheep-farm  in 
Tierra  del  Fuego,  had  never  been  treated.  A  dislocation  backwards  of  both  bones 
of  the  right  elbow-joint  was  typically  evident,  and  in  addition  thei-e  was  distinct 
shortening  of  the  humerus,  marked  coldness  and  lividity  of  the  hand,  and  deficient 
radial  pulse.  The  limb  was  fixed  at  a  very  obtuse  angle,  active  and  passive  movements 
being  ahuost  completely  abolished.  During  the  excision  it  was  found  that  a  fracture 
ran  obliquely  from  ^\•ithout  inwards  through  the  lower  third  of  the  liumerus.  When  the 
limb  was  placed  in  the  extended  position  after  the  operation,  there  was  still  a  full 
li  inch  between  the  bone-ends.  Healing  was  uneventful.  At  the  end  of  four  months 
the  patient,  a  man  of  undaunted  pluck  and  imperturbable  temper,  cotdd  use  the 
arm  to  play  lawn-tennis,  shoot  rabbits  \^-ith  a  rifle,  and  ride.  Five  months  after  the 
operation,  extension  and  pronation  were  practically  complete,  flexion  was  full  enough 
to  allow  of  his  touching  his  right  ear  and  buttoning  his  coUar-stud  with  the  right  hand, 
but  not  sufficiently  perfect  for  him  to  touch  his  right  shotilder.  Only  about  half  the 
fuU  range  of  supination  was  present.  In  1895  the  patient  wrote,  saying,  "  My  arm 
is  as  useful  to  me  as  it  was  before  the  accident.  I  can  shear  sheep,  ride,  and  shoot  with 
any  man."  August  29,  1899,  he  \vi'ites,  "  This  morning  I  stood  in  one  place  and  shot  six 
Brent  geese  coming  over,  with  seven  cartridges." 

(4)  Some  cases  of  injury  to  the  lower  epiphysis  of  the  humerus.  In 
the  majority  of  cases,  judicious  treatment,  incktding,  especially,  the 
early  examination  and  reduction  of  the  displacement,  under  an 
ancesthetic,  the  putting  up  of  the  elbow  at  a  useful  acute  angle  with 
plaster-of-Paris  splints*  or  flexible  metal  splints  (Poland,  Traumatic 
Separation  of  Epiphyses,  p.  385,  Fig.  99)  will  suffice.  In  a  certain  num- 
ber more  wdll  be  required.  Such  cases  fall  under  the  following  heads  : 
(A)  Compound  Injuries. — Here  an  excision  on  free  lines  is  more  likely 
to  bring  about  a  good  result  than  the  expectant  method,  especially  if  the 
suppuration  be  septic.  (B)  Simple  Injuries. — Excision  will  be  the  wisest 
step  here  in  cases  where,  four  to  eight  weeks  after  the  accident,  the 
joint  remains  stiff",  at  a  useless  angle,  where  the  ankylosis  is  clearly  intra- 
articular, not  muscular,  and  where  the  breaking  down  of  adhesions  is 
constantly  followed  by  recurrent  inflammation,  pain,  swelling,  &c.    And 

*  If  this  simple  and  efficient  method  were  more  frequently  used,  an  anaesthetic  being 
given  and  care  taken  to  pad  aU  points  where  pressure  is  likely  to  faU,  the  after-results 
of  these  cases  would  be  greatly  improved. 
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the  operation  will  lie  additionally  indicated  where  ankjdosis  is  largely 
due  to  osteoid  deposits  in  stripped-np  periosteum  or  to  a  portion  of 
detached  epiphysis,  e.fj.,  the  epicondyle,  having  been  wedged  in  between 
the  trochlea  and  sigmoid  cavity,  and  thus  rendering  improvement  of 
the  position  impossible  from  the  first.  I  am  of  opinion  that  in  all  these 
cases  an  excision,  to  be  successful,  should  be  conducted  on  free  lines ; 
that  if  the  surgeon  leave  the  articular  surfaces  of  the  radius  and  ulna  he 
should  remove  the  lower  end  of  the  humerus  very  freely  (p.  89)  ;  that  he 
should  be  very  careful  in  testing  the  freedom  and  smoothness  with 
^^■hich  the  hand  on  the  affected  side  can  be  put  through  certain  needful 
movements  (p.  89).  Mr.  Poland— in  his  book,  which  is  a  mine  of  wealth 
of  information,  given  in  the  clearest  possible  way,  on  subjects  often 
divj  and  abstruse — is  against  complete  excision  in  these  cases.  While  I 
admit  that  no  opinion  stands  higher  than  his,  my  own  experience 
A\-ould  lead  me  to  recommend  it  in  such  cases  as  I  have  alluded  to 
abo^"e.  I  am  well  aware  that  complete  excision  in  young  subjects  may 
lead  to  a  limb  shortened  by  t\vo  or  three  inches,  but  a  shortened  upper 
extremity  is  of  little  moment  if  the  hand  is  rendered  thoroughly  useful 
by  a  mobile  elbow-joint,  and  many  besides  myself  have  had  abundant 
experience  of  the  frecpiency  with  which  ankylosis  follows,  in  these  cases 
of  injiiry  to  the  lower  epiphysis  of  the  Innnerus  not  excised  on  sufficiently 
free  lines,  owing  partly  to  conditions  already  alluded  to,  and  partly  ta 
the  great  difficulty  of  getting  young  patients  to  give  any  assistance  in 
the  needful  movements  of  their  joint. 

(5)  Ankylosis  in  a  faulty  position.  The  following  are  the  chief  points 
which  will  present  themselves  for  consideration  : — How  far  the  angle  is 
an  obtuse  one,  and  the  position  of  the  limb  such  as  to  render  it  useless ; 
the  age  and  vitality  of  the  patient,  and  his  interest  in  possessing  a 
mobile  joint ;  the  condition  of  the  muscles  (for  if  the  ankylosis  be  of 
long  standing  these  may  be  so  utterly  atrophied  that  the  usefulness  of 
the  limb  will  be  but  little  increased  by  operation) ;  the  co-existence  of 
any  cicatricial  bands,  especially  in  front,  which  will  interfere  with  the 
after-result.  A  bilateral  ankylosis,  especially  at  useless  angles  and  in 
young  subjects,  calls  urgently  for  resection,  the  operations  being- 
performed  at  an  interval  of  about  four  weeks,  and  the  limb  in  which 
the  muscles  are  least  wasted  being  taken  first,  so  that  a  good  result 
may  encourage  the  patient.  The  more  complete  the  ankylosis,  the 
more  the  articular  surfaces  are  fixed  throughout  {i.e.,  not  at  one  spot 
only — e.g.,  olecranon  tip  to  olecranon  fossa),  the  greater  the  thickening 
of  the  periosteum,  the  more  are  osteoid  nodules  or  spicules  found 
scattered  about  in  the  ligaments,  the  more  freely  must  the  bones  be 
removed.  Further,  in  all  cases  of  bony  ankylosis,  the  surgeon  should 
examine  into  the  state  of  the  superior  radio-ulnar  joint,  or  an  ankylosis 
here  may  be  overlooked  after  the  main  disease  has  been  treated. 
(6)  Disorganising  arthritis  of  elbow  after  one  of  the  exanthemata, 
P3^£emia,  or  rheumatic  fever.  (7)  Osteo-arthritis.  If  the  patient  is 
healthy,  not  advanced  in  years  {i.e.,  not  much  over  forty)  and  not 
broken  down,  and  if  this  is  the  only  joint  attacked :  the  surgeon  must 
be  prepared  for  sawing  very  dense  bones  here.  (8)  For  growths  of  the 
bones,  especially  if  innocent  and  affecting  one  bone — e.f/.,  exostosis. 

The  following  points  call  for  consideration  in  an}^  case  where  excision 
of  the  elbow  is  being  discussed : 
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I.  Aija. — This  must  always  luuc  much  iullucui-c.  In  very  younif 
children  due  attention  must  be  paid  to  the  naturally  great  power  of 
repair.  .Vi'ter  thirty-five  or  forty  tlie  surgeon  should  weigh  very  care- 
fully all  the  points  of  the  case,  and  only  excise  where  all  else  is 
favourable.  From  puberty  to  thirty-five  I  consider  the  best  age. 
Those  who  see  much  of  the  surgery  of  childhood  will,  of  course,  be 
called  upon  to  decide  upon  the  operative  treatment  of  tubercular  disease 
of  the  elbow-joint  at  a  much  earlier  date.  During  the  first  three  or  four 
years  of  life  resection  is  not  to  be  recommended.  This  is  partly  due  to 
the  fact  that,  owing  to  the  greater  tendency  to  repair,  less  severe  steps 
— e.r/.,  curetting,  removal  of  tubercular  foci  of  osteitis  and  caries — will 
often  be  sufficient,  but  partly,  as  far  as  my  own  experience  goes, 
because  the  surgeon  will  be  driven  to  hold  his  hand  on  account  of 
the  feeble,  miserable  condition  of  those  patients  with  tubercular 
disease  of  a  large  joint  so  early  in  life.  Owing  to  the  difficulties, 
inevitable  during  the  after-treatment,  in  cai'rying  out  active  and  passive 
movements,  the  surgeon  must  be  careful  to  place  the  limb,  from  the 
first,  at  a  iiseful  angle.  After  the  age  of  four,  the  patients,  owing  to 
their  increasing  vitality  and  resisting  power,  are  better  fitted  for  resec- 
tion, but  the  activity  of  the  periosteum,  together  with  the  fact  that  it 
is  impossible  to  rely  upon  the  patients  for  any  help  in  active  mobilisation 
of  the  joint,  calls  for  free  removal  of  bone. 

2.  Comidications. — These  are  most  likely  to  present  themselves  in  the 
shape  of  diseases  of  other  bones  and  joints,  for  siich  a  complication  as 
phthisis  calls  for  amputation.  Caries  of  the  metacarpal  or  metatarsal 
bones  is  not  of  itself  a  contraindication.  If  a  diseased  spine  is  present 
the  question  of  excision  will  depend  on  whether  the  vertebral  caries  is 
old,  or  recent  and  active.  If  old,  is  the  elbow  a  source  of  much  irrita- 
tion ?  Two  large  joints  are  rarely  diseased  at  the  same  time.  Mr. 
Holmes  (Clin.  Soc.  Trans.,  vol.  i.  p.  143)  records  a  case  of  a  boy,  aged  5, 
where  he  excised,  with  excellent  results,  both  elbow-joints— only  a 
few  weeks  intervening  between  the  two  operations.  Mr.  Clement 
Lucas  (Brit.  Med.  Journ.,  1881,  vol.  ii.  p.  897)  relates  a  case  in  Avhich 
disease  of  the  left  elbow  came  on  about  two  years  after  excision  of  the 
right  joint,  and  was  also  successfully  operated  on.  Since  1886  I  have 
excised  the  elbow-joint  with  good  results  in  four  children,  in  whom 
some  years  before  I  had  successfully  excised  a  knee-joint.  And  in 
one  of  the  four  I  had,  later  on,  to  remove  a  tubercular  tarsus  by  a 
Syme's  amputation.  When  this  child  was  seen  a  year  later,  all  three  ope- 
ration-wounds were  sound.    The  new  elbow-joint  was  a  very  useful  one. 

3.  Question  of  the  Value  of  Preserving  the  Periosteum. — While  the 
periosteum  may  be  easily  preserved  in  cases  where  it  is  swollen  and 
loose,  its  preservation  is  in  others  a  matter  of  very  great  difficulty, 
rendering  the  operation  much  more  laborious  and  prolonged,*  and  it  is 
extremely  doubtful  if  its  advantages  are  equivalent  in  this  joint,  where 
the  ordinary  operation  gives  such  excellent  results.  Some  cases — 
e.(j.,  primary  excision  for  injury — are  unsuited  to  this  method,  as  the 
unaltered  periosteum  is  most  difficult  of  removal  from  the  irregular 
bone  ends.  In  tubercular  disease  it  is  often  unsuitable  on  account  of 
the  risk  of  leaving  mischief  behind. 

*  lu  the  case  of  excision  of  the  shouldcr-joiut  (p.  166)  the  coinlitious  are  very  different. 
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Subperiosteal  resection  is  said  to  lead  to  less  haemorrliage,  less 
disturl3ance  of  the  capsule  and  attachments  of  muscles,  with  greater 
.lateral  steadiness  and  completeness  of  the  new  joint.  While  the  last 
of  these  is  undoubted,  it  may  bring  about  impaired  movement,*  and 

I  am  of  opinion   that  the  surgeon 
Fi«-  48.  should  only  trouble  to  preserve  the 


^ 


Right  elbow  after  excision  of  the  joint 
Ijy  the  usual  posterior  incision.  (Farabeuf . ) 
I  and  4,  Cut  edges  of  the  outer  expansion 
of  the  triceps  tendon.  2,  Ulna.  3,  Hu- 
merus. 5,  Anconeus,  covered  by  6,  Outer 
expansion  of  triceps.  7,  Siipinator  longus 
and  radial  extensors  of  the  carpus.  To 
the  right  the  bones  removed  during  the 
operation  are  seen.  The  humerus  has 
been  sawn  through  at  a  point  somewhat 
higher  than  usual. + 


periosteum,  while  clearing  the  lower 
end  of  the  humerus  of  its  important 
muscular  attachments,  especialh'  in 
cases  where  an  unusually  large 
amount  of  bone  has  to  be  removed. 
Tf  the  periosteum  is  kept,  the  re- 
moval of  the  bone  will  be  addition- 
ally needed. 

Operation.— The  single  vertical 
incision  at  the  back  gives  such  ex- 
cellent results  that  this  operation 
will  alone  be  full}^  described.  An 
Esmarch's  bandage  having  been 
ajDplied  over  the  upper  arm,  or  the 
whole  limb  being  rendered  evascular 
as  far  as  the  above  point  by  the 
use  of  two  bandages,  the  limb  is 
flexed  and  carried  over  the  front  of 
the  trunk,  so  as  to  present  it  fairly 
to  the  surgeon,  who  usually  stands 
on  the  opposite  side  of  the  bod}'. 

The  surgeon,  then,  noting  the 
relative  position  of  the  condyles  and 
the  course  of  the  ulnar  nerve,  makes 
a  straight  incision  of  sufficient 
length!  (three  to  four  inches  in  the 
adult),  with  its  centre  at  the  tip  of 
the  olecranon,  a  little  internal  to 
the  centre  of  the  back  of  the  joint, 
and  parallel  with  the  iilnar  nerve. 
Tliis  incision  should  begin  above  or 


*  A  case  is  given  (Laugenbock,  Arch.,  vol.  viii.  p.  136)  in  which,  after  subperiosteal 
resection,  the  condyles  had  been  very  perfectly  reproduced,  and  the  olecranon  had  been 
re-foi'med  to  even  an  inconvenient  extent,  for  it  was  so  long  and  curved  as  somewhat 
to  limit  extension.  This  method  should  usually  be  rejected  in  children,  and  also  in 
cases  of  ankjdosis,  for  fear  of  a  recurrence.  The  candid  Prof.  Oilier,  with  all  his  ex- 
perience, writes  (loc.  supra  eit..  p.  218),  "  Aussi,  aprcs  une  resection  sous-periostee,  est-ce 
la  roideur  qui  est  plus  ii  craindre  que  la  trop  grandc  laxity." 

f  An  insufficient  incision  will  only  increase  the  difficulty  of  the  operation,  and,  l;y  the 
bruising  then  consequent  upon  the  strenuous  i;se  of  retractors,  lead  to  suppuration. 

X  One  of  the  leading  surgeons  In  London,  a  former  President  of  the  College  of 
Surgeons,  who  has  provided  me  with  some  kindly  criticisms  of  this  book,  has  urged  me 
to  abolish  this  drawing,  on  the  ground  that  removal  of  so  much  bone  would  inevitably 
reject  anj'  candidate.  I  have  warned  my  readers  above  that  rather  too  much  of  the 
liumerus  has  been  shown  removed,  but  as  I  am  convinced  that  restricted  movement  is 
far  too  common  after  this  excision,  owing  to  too  limited  use  of  the  saw  (p.  88),  I  venture 
to  retain  the  illustration. 
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bektw  as  is  most  convt'iiieut,  and  <>'0  down  lo  tlii^  bone  throu<diout  its 
whuk'  cxtfiit.  s])littini^-  the  ti'iceps  muscle  and  tendon.  Partly  with  the 
point  of  the  knii'e.  ])artly  with  a  resection-knife  or  elevator*  (Fig.  52), 
the  surgeon  then  raises,  as  far  as  possible  in  one  piece  and  without 
tearing  or  jagging,  the  outer  half  of  the  triceps,  which,  with  its  expansion 
into  the  deep  fascia  of  the  forearm  over  the  anconeus  (Figs.  47  and  48) 
— this  latter  muscle  being  taken  wp  at  the  same  time, — is  peeled  up  as 
thicklj'  as  possible  from  its  insertion  into  the  ulna.  It  is  on  the  pn-- 
servation  of  this  exjjansion  that  the  regaining  of  active  extension  Avill 
depend. 

I  may  liere  say  that  resection-knives  and  elevators  of  the  French 
pattern  (Fig.  52)  are  the  best.  A  glance  at  Fig.  52  will  show  this 
to  any  one  who  is  familiar  with  the  difficulties  of  an  excision  on  a 
powerful  adult  for  an  injury  or  after  ankylosis. 

The  deeper  parts  on  the  outer  f  side  of  the  joint  are  then  separated 
from  the  bones   with  the  elevator,  or  knife,  and  thumb-nail,  until   the 

Fig.  49. 


To  show  the  level  to  which  the  houes  are  to  he  cleared,  and  the  waj'  in  which 
the  thumb-nail  is  kept  between  the  knife  and  the  soft  parts. 

external  condjde  and  head  of  the  radius  are  comj)letely  exposed.  The 
left  thumb,  all  the  time  sunk  deeply  into  the  wound,  pushes  the  flap  of 
soft  parts,  as  it  is  detached,  towards  and  over  the  external  condyle.  It 
is.  finally,  displaced  over  this,  as  the  joint  is  flexed  strongly.  Next,  the 
parts  on  the  inner  side  should  be  detached  from  the  inner  condyle  and 
inner  border  of  the  olecranon,  great  care  being  taken,  b}^  the  following 
precautions,  to  keep  intact  the  ulnar  nerve  : — {((,)  By  keeping  the  knife 
parallel  with  the  nerve  and   close  to  the  bone ;  (h)  By  the  use  of  the 


*  Unless  the  tissues  are  softened  by  inflammation  any  '•  blunt  dissectors"  are  useless. 
Any  periosteal  elevator — <?.</.,  the  one  shown  in  Fig.  52 — should  have  a  distinct  cutting 
edge.  "When  such  are  not  to  hand  I  prefer  a  pair  of  scissors  curved  on  the  flat. 
They  make  an  efficient  periosteal  elevator,  and  at  the  same  time  afford  a  cutting  edge 
whenever  this  is  needed.  If  the  knife  be  used  each  cut  should  be  short,  and,  as  it  is  made, 
the  edge  must  ever  be  kept  turned  towards  the  bone. 

t  For  the  sake  of  practice,  it  is  well  to  take  the  outer  side  first,  before  clearing  the 
inner,  with  the  tiluar  nerve  in  proximity  to  it. 


OPERATIONS  ON  THE  UPPER  EXTREMITY. 


Fig.  50. 


To  show  the  application  of  tlie  saw.  Tlie  dotted 
line  across  the  humerus  passes  well  above  the 
articular  cartilage,  but  is  not  high  enough  (p.  89). 


thumb-nail,  which  peels  off  the  soft  parts  before  the  knife.  By  these 
means  the  soft  parts  will  be  satisfactorily  cleared  from  the  bones ;  retrac- 
tors (Fig.  53),  well  applied,  will  be  found  most  useful,  as  the  process  of 
peeling  off  the  soft  parts  is  somewhat  fatiguing  to  the  thumb.     This  is 

especially  the  case  in  excision 
for  accidents  or  on  the  dead 
body,  and  it  is  in  these  only 
that  the  nerve  may  be  seen, 
though  indistinctly.  Where 
the  parts  have  been  long  in- 
flamed, they  peel  off  much  more 
readily,  and  the  nerve  is  buried 
in  the  swellino', 

The    clearing  of    the    soft 

parts  of  the  bony  prominences 

will    be    mucli   facilitated   by 

keeping  the  joint  extended  as 

much  as  possible,  and  the  soft 

parts  thus  relaxed. 

Each  lateral  ligament,   if  this  has  not  been  already  done,  is  raised. 

together  Math  the  periosteum  and  the  group   of  flexors  or  extensors 

respectively,    freed    from    and    pushed   over    the   condjdes,    and    there 

retained  with  retractors. 

The  joint  is  now  strongly  flexed,  and  the  capsule  opened  just  above 
the  olecranon.  Mr.  C.  Heath  (Operatire  S'iir(jery,  p.  lOi)  advises  that 
at  this  stage  the  olecranon  process  be  grasped  with  lion-forceps  and 
sawn  off,  or,  in  young  subjects,  cut  off  with  bone-forceps,  as  this  step 
"  opens  up  the  joint  most  satisfactorily  and  saves  the  trouble  of  dislocat- 
ing the  ulna."  The  bone  ends  are  then  turned  out  and  prepared  for 
the  saw  by  passing  the  knife  down  to  the  bone,  along  the  lines  of 
intended  section,  the  soft  parts  being  well  retracted  beyond  these  lines. 
In  turning  out  the  bone  ends  it  is  easy,  in  patients  where  the  parts  are 
delicate  or  softened  b}^  inflammation,  to  strip  off  a  needless  amount  of 
periosteum — e.g.,  on  the  anterior  aspect  of  the  shaft  of  the  humerus. 

Site  of  Bone  Section.* — The  ulna  should  be  sawn  (from  behind 
forvvar-ds,  with  a  small  Butcher's  saw  set  firmly),  so  as  to  remove  the 
greater  and  lesser  sigmoid  cavities  with  the  olecranon.  The  radius  is 
removed  at  the  same  time  just  below  its  head,  above  the  biceps.  Before 
this  is  done,  the  assistant  s\'ho  is  holding  the  forearm  should  thrust  the 
■ends  of  the  bones  prominently  but  carefully  (ride  supra)  into  the  wound. 
The  section  of  the  humerus  requires  careful  attention.  An  insufficient 
amount  is  iisually  removed  here,  and  limitation  of  subsequent  movement 
thereby  invited.  It  is  generally  considered  sufficient  to  remove  all  the 
articular  cartilage,  the  section  being  made  to  pass  through  the  lower  part 
of  the  coronoid  and  olecranon  fosste,  and  below  the  level  of  the  epitrochlea 
on  the  inner,  and  through  the  epicondyle  on  the  outer,  side.  This  is  not 
enough. t  The  saw  should  pass  at  a  higher  level,  i.e.,  above  the  level 
of  the  epicondjde,  and   through  the  highest  part  of  the  epitrochlea, 


*  See  the  remarks  below  on  the  amount  of  bone  to  be  removed  (p.  89). 
f  If  only  half  au  inch  of  the  humerus  be  removed,  together  with  the  head  of  the  radius 
wind  the  olecranon  process — the  latter  perhaps  obliquely — ankylosis  is  certain. 
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removing  qiiiti-  the  Idwcr  t  wo-l liirds  of  lliis  ])roc'ess.  '^Fhis  is  the  very 
lowest  level  at  w  liicli  tlic  sur^cdii  sliuiild  hold  his  hand  if  he  desire  to 
obtain  good  niovcinciit.'^  And  before  he  is  satislled  on  this  point  he 
should  place  the  lingers  of  the  afll'eeted  limb  not  only  on  the  opposite 
shoulder  and  the  mouth  (as  is  often  done),  but  on  the  shoulder  of  the 
same  side,  and  behind  the  back  to  the  angle  of  the  op])osite  scapula. 
Unless  these  movements  are  perfectly  free,  he  should  take  anotlier  thin 
slice  off  the  liumerus,  removing  the  whole  of  the  epitrochlea.  This  ste]> 
may  seem  to  my  younger  readers  a  needless  shortening  of  the  limb,  and 
likely  to  lead  to  a  flail-joint.  1  can  assure  them  that  it  is  not  so.  As 
long  as  the  elbow-joint  is  freely  movable,  shortening  of  the  bones  matters 
very  little.  If  attention  has  been  paid  to  the  advice  given  at  p.  87,  and 
the  soft  parts  separated  very  carefully  and,  as  far  as  possible,  sub- 
periosteally  from  the  epicondyle  and  epitrochlea,  the  joint  will  become 
sufficiently  steady  laterally  as  well  as  freely  movable  although  these 
bony  prominences  have  been  freely  removed.  Another  test  which  the 
surgeon  should  always  apply  before  considering  the  section  of  the  bones 
completed  is  the  interval  between  the  sawn  ends.  Prof.  Annandale 
(loc.  supra  cit.)  considers  that  li  inch  should  intervene  between  them 
when  the  bones  are  extended.  This  will  be  none  too  much  in  adults, 
especially  in  cases  where,  owing  to  the  condition  of  the  parts,  recurrent 
inflammation  is  certain.  In  all  cases  (and  this  is  especially  so  in  those  of 
ankylosis t  where  a  recurrence  of  the  trouble  is  to  be  dreaded)  more  bone 
must  be  removed  from  the  humerus  than  from  those  of  the  forearm, 
where  the  section  is  limited  by  the  attachment  of  important  muscles. 
Mr.  Holmes  has  pointed  out,  long  ago,  that  if,  after  removing  as  much 
bone  as  is  wise,  disease  is  still  felt  upon  the  anterior  surface,  it  is  not 
necessary  to  make  further  sections  so  as  to  get  beyond  it ;  thorough 
curetting  will  be  sufficient,  and  will  save  any  further  interference  with 
the  attachments  of  muscles.  While  the  bones  are  sawn,  the  olecranon 
and  trochlea  of  the  humerus  may  be  steadied  in  the  grip  of  a  lion- forceps, 
the  soft  parts  at  the  sides  being  well  retracted.:]:  Any  soft,  caseous 
patches  in  the  bone  ends  are  now  gouged,  any  possible  secjuestra  removed. 
In  bad  cases  the  bones  are  liable  to  be  fatty,  with  little  natural  marrow ; 
such,  however,  are  not  necessarily  irrecoverable.  If  the  bone  above  the 
levels  of  section  appears  roughened,  and  the  site  of  periostitis,  this  need 
not  be  touched;  all  will  probably  subside  when  the  cause  of  irritation 

*  M.  Oilier  (^Traite  des  Sesections,  t.  ii.  p.  203)  usually  makes  the  scctiou  at  a  much 
higher  point  than  most  surgeons.  He  first  states  that  the  section  of  the  humerus  may- 
be made  at  different  levels— (i)  That  which  removes  the  articular  surface  only,  the  sub- 
epitrochlear ;  (2)  That  which  passes  through  the  substance  of  the  epitrochlea.  the  intra- 
trochlear;  (3)  That  which  passes  just  above  the  epitrochlea,  the  supra-cpitrochlear ; 
(4)  That  passing  through  the  shaft.  He  then  goes  on  to  say,  "  The  section  most  frequently 
made — that  which  is  indicated  in  the  majority  of  cases  of  chronic  joint  disease,  whether 
in  young  or  old  subjects — is  the  section  above  the  epitrochlea,"  i.e.,  number  (3). 

f  In  cases  of  bony  ankylosis,  it  is  well,  before  attempting  to  make  sections  of  the  bones, 
either  to  break  down  the  union  forcibly  (care  being  taken  not  to  fracture  the  possibly 
atrophied  bones  above  and  below,  or  to  separate  any  of  the  epiphyses) ;  or,  better,  to  divide 
the  ankylosis  with  a  saw,  chisel,  or  osteotome. 

I  Mr.  Heath  thinks  Cloc.  supra  cit.')  that  "  the  ulnar  nerve  is  more  in  danger  of  being 
cut  with  the  saw  when  the  ulna  is  divided  than  when  the  section  of  the  humerus  is  made, 
it  beini?  more  difficult  to  clear  the  former  bone." 
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is  removed.  Any  sinuses  or  supj^nrating  pockets  should  next  be  laid 
open,  with  due  regard  to  the  ulnar  nerve,  and  their  contents  scraped  otit 
with  sharp  spoons.  Iodoform  emulsion  and  tampons  of  iodoform  gauze 
should  be  inserted,  parti}-  for  the  arrest  of  hfemorrhage,  and  parth^  (in 
tubercular  cases)  to  promote  healthy  granulations.  One  or  two  points 
of  suture  may,  perhaps,  be  inserted,  so  as  to  close  just  the  ends  of  the 
wound  ;  but  all  the  rest  of  this  should  be  left  open,  and  a  drainage-tube 
inserted  in  cases  where  there  is  much  oozing  or  where  septic  sinuses 
have  been  present.*  Very  varied  forms  of  splint  have  been  advised. f 
Some  surgeons,  to  keep  the  bones  apart,  from  the  first  put  the  limb  up 
on  some  form  of  right-angled  splint ;  others,  fearing  a  flail-like  condition 
of  the  joint,  prefer  to  l^egin  with  the  arm  and  forearm  on  a  straight 
splint,  or  on  one  with  an  obtuse  angle  (about  135°— Ashurst,  Encyclo- 
pcedia  of  Surgery,  vol.  iv.  p.  477).  As  ankylosis  is,  in  children  especially, 
to  be  dreaded  (^vide  infra),  I  much  prefer  to  put  cases  up  from  the  first 
on  a  right-angled  splint,  using  some  such  cheap  form  as  that  which  I 
have  described  in  the  British  Medical  Journal,  i^yj,  vol.  i.  p.  774,  in 
which  the  anterior  metal  bar  supports  the  limb,  while  it  leaves  the 
wound  and  its  vicinity  well  exposed  and  is  easily  kept  clean,  both 
parts  being  easily  boiled  in  a  steriliser ;  moreover,  the  movable  hand- 
piece readily  admits  of  some  early  passive  pronation  and  supination. 
The  objection  to  this  splint  is  that  it  does  not  give  cjuite  enough 
support  to  the  limb.  Prof.  A'olkmann's  (based  on  that  of  Prof.  Nathan 
Smith  for  the  lower  extremity),  Prof.  Esmarch's,  and  Prof.  Ollier's 
(Fig.  51),  all  of  wire  and  easily  bent,  are  better  in  this  respect,  and  all 
admit  of  the  limb  being  slung — a  great  relief  to  many  patients  during 
the  first  week  or  so.  this  position  also  readily  showing  whether  any 
discharge  has  made  its  way  through  the  dressing.  If  plaster-of-Paris 
bandages  are  used  to  secure  the  splint,  they  should  be  left  off  as  soon  as 
possible  owing  to  their  cramping  effect  upon  the  muscles.  Wooden 
splints  should  not  be  employed.  Tliey  are  not  easily  sterilised,  they  do  not 
admit  of  alteration  of  the  position  and  angle  of  the  joint,  and  anterior 
angular  splints  are  always  dangerous  in  children  owing  to  the  delicacj'" 
of  the  tissues  on  which  the  splint  exerts  most  pressure. 

Passive  movement  of  the  fingers  and  wrist  should  be  begun  on  the 
second  or  third  day.  The  joint  itself  should  be  moved  as  soon  (but  very 
gently  and  slightly)  as  all  irritation  has  entirely  subsided  and  the  deeper 
part  of  the  wound  is  firmly  healed — about  the  twenty-first  day  ;  this  date 
varying  according  to  the  size  of  the  gap  left  between  the  sawn  bones,  the 
probable  condition  of  the  tissues  as  to  inflammatory  exudation,  &c.  In 
children  an  anaesthetic  may  have  to  be  given  several  times.  The  angle 
of  the  splint  should  be  altered  or  the  limb  put  up  straight  for  a  few  days, 
and  then  flexed.  Later  on,  weight-extension  should  be  used,  by  securing 
a  bag  of  shot,  which  is  added  to  from  day  to  day.     Later,  the  sound 


*  Farabeuf  (Jdan.  Oper.,  p.  710)  points  out  that  if,  owing  to  long-existing  disease  of 
the  elbow,  the  shoulder,  wrist,  or  fingers  are  stifi".  opportunity  should  now  be  taken  to 
l)roak  down  adhesions. 

t  By  some  surgeons  a  splint  is  here  dispensed  with.  I  strongly  advise  the  use  of  one 
which  is  light  and  simple  (^vide  supra'),  especially  in  children,  as,  during  the  first  two 
weeks,  where  a  splint  has  been  dispensed  with,  the  bone  ends  have  been  known  to  project 
from  the  wound. 
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limb  may  be  i'astenwl  iij),  so  that  the  (;liil<l  nnist  u>:e  the  excised  joint. 
But  wlieii  these  aids  have  to  be  resorted  to,  tlie  result  will  often  be 
imperfect.  The  surgeon  should  put  himself  on  the  safe  side  by  ensuring, 
originally,  a  sutticient  gap  lietween  the  l)one  ends  when  he  uses  the  saw.* 
Tlie  best  test  of  the  future  usefulness  of  the  limb  is  that  the  first  passive 
movements  are  free  and  almost  ])ainless.  The  getting  children  to  use 
the  joint  is  often  most  difticult,  as  friends  are  usually  too  foolish  to  see 
that  the  surgeon's  directions  are  carried  out  daily,  because  they  cause  a 
little  brief,  but  most  necessary,  sufKn-ing.  Parents  are  far  too  ready  to 
think  that  because  an  operation  has  been  performed,  and  the  wound 
nearly,  if  not  quite,  healed,  no  more  is  necessary. f  In  commencing 
])ronation  and  supination  early,  the  ulna  should  be  steadied  while  the 
linnd  and  radius  are  ver^^  carefully  moved.  The  first  attempts  at  passive 
movement  should  be  exceedingly  gentle,  and  too  much   should  not  be 

Fig.  51. 


Esmarch's  wire  splint  for  excisiou  of  left  elbow.  The  supine  position  of  the  hand, 
which  it  is  important  to  preserve,  is  well  maintained  in  this  splint.  Plaster-of-Paris 
bandages  maj'  be  used.     The  splint  can  be  bent  to  any  angle.     (Mac  Cormac.) 

attempted  at  first.  I  am  aware  that  the  date  above  given  for  the  com- 
mencement of  passive  movement  is  later  than  that  often  taught — e.g., 
aljout  the  tenth  day.  Nothing  ^\i\\  be  lost,  but  much  gained,  by  giving 
the  parts  the  longer  rest.  If  the  surgeon  pictures  to  himself  what  is 
going  on  under  the  skin  he  will  recognise  that  every  time  early  passive 
movements  are  practised,  the  uniting  structures,  as  yet  richly  cellular 
with  vessels  of  embryonic  tissue,  are  injured,  and  fresh  exudation  and 
haemorrhage  follows,  Avhich  must  all  be  absorbed  or  organised.  When 
the  parts  are  sufficiently  firm  the  splint  may  be  left  off  and  a  sling  sub- 
stituted. Falls  must  be  careful!}'  avoided,  and  no  liberties  taken  with 
the  new  union — i.e.,  by  a  patient  attempting  to  do  too  much  with  the  limb 
as  in  lifting.     Later  on,  when  an  increasing  range  of  movements  may 


*  Mr.  "Whitehead  QBrit.  3Ied.  Journ.,  1872,  vol.  ii.  p.  554)  records  the  case  of  an  adult 
in  which  2-2-  inches  of  the  shaft  of  the  humerus  had  to  be  removed  after  sawing  off  the 
condyles.  The  patient  was  the  subject  of  tertiary  syphilis,  and  the  operation  was 
performed  three  years  after  an  injury  to  the  elbow.  The  joint  is  stated  to  have  been 
completely  disorganised.  Nine  months  later  she  was  able  to  follow  hor  occupation  as 
charwoman  with  full  use  of  the  joint. 

t  Pronation  and  supination  in  a  child  are  often  only  apparent,  the  forearm  and  arm 
being  rotated  together  from  the  shoulder. 
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be  allowed,  resort  to  a  gymnasitim  will  be  very  beneficial.*  Finally,  it 
is  always  to  be  remembered  that  a  twelvemonth  miist  elapse  before  the 
full  benefits  of  the  operation — viz.,  a  complete  combination  of  mobility 
and  stability — are  gained. 

Test  of  Success. — In  about  four  months  from  the  operation  tlie  patient 
should  be  able  to  move  the  new  joint  freety  and  efficiently,  to  dress  and 
feed  himself  easily,  and  to  lift  fau'ly  heavy  weights.  But  it  will  be 
nine  months  or  a  year  before  the  joint  is  thoroughly  firm  and  strong. 

Eepeated  Excisiox. — I  have  tried  this  in  three  cases,  two  of  them 
instances  of  obstinate  pulp}"  disease ;  in  each  a  very  useful  but  much 
shortened  limb  resulted.  In  the  third,  partial  excision  had  been  per- 
formed at  a  provincial  hospital  for  an  injur}^  to  the  lower  epiphysis 
of  the  humerus  in  a  boy  of  14.  Great  pains  had  been  taken,  but 
the  limb  was  almost  completely  stiff  and  at  an  obtuse  angle.  After 
re-excising  the  joint  completely,  I  secured  a  useful  angle,  admitting  of 
the  hand  being  brought  to  the  mouth,  placed  behind  the  back,  &c.,  so 
that  the  boy  could  feed  and  dress  himself.  The  movements  of  the 
joint  itself  remained  extremely  restricted  owing  to  the  absolute  apathy 
and  indifference  of  the  patient.  While  opening  up  the  old  wound  and 
again  separating  the  bone  ends  gives  excellent  access  to  the  remaining 
disease,  this  step  will  be  but  seldom  required  if  the  rule  is  followed, 
after  excision  of  such  joints,  to  give  ether  repeatedly  as  soon  as  there 
is  evidence  of  joersistent  disease,  and  slit  up  an}-  sinuses  or  undermined 
tissues,  thoroughly  use  sharp  spoons,  and.  if  needful,  pack  in,  for  a  few 
hours,  strips  of  iodoform  gauze  wrung  out  of  an  emulsion  of  glycerine 
and  iodoform  or  sulphur.  (See  the  remarks  made  on  this  subject 
under  '•  Excision  of  the  Knee.")  Where  the  tubercular  mischief  has 
burrowed  out  amongst  the  muscles,  where  osteitis  and  osteo-myelitis 
are  also  present,  amputation  is  to  be  preferred,  especially  if  the  general 
condition  of  the  patient  is  not  satisfactory.  In  flail-like  iinion,  where 
the  limb  remains  quite  useless  in  spite  of  the  employment  of  a  leather 
support!  (which  it  very  rarely  does),  where  the  muscles  are  not 
helplessly  wasted,  and  no  neuralgia  is  present,  re-excision  should  be 
tried  in  preference  to  amputation,  and  a  trial  may  be  made  of  uniting 
the  bones  with  wire. 

Other  Methods. — I  have  described  excision  by  a  single  posterior 
incision,  because  I  consider  that  this  method  gives  the  best  results  in 
the  largest  number  of  cases,  and  is  best  suited  to  the  majority  of 
operators  who  will  not  perform  this  operation  very  frequently,  and  who 
should,  therefore,  strive  to  perfect  themselves  in  one  method.  The 
above  method  is  very  simple  ;  it  afibrds  ample  exposure  of  the  joint ;  its 
limited  interference  with  the  triceps  does  not  prevent  the  regain  of 
complete  extension.     Therefore  other  methods  will  be  very  briefly  given. 

M,  Oilier  (loc.  siqyra  cit.,  p.  200),  while  admitting  that  the  single 
posterior  incision  allows  of  the  fulfilment  of  the  essential  conditions  of 
the  subperiosteal  method,  considers  it  inferior  to  his  method  because  it 

*  In  some  cases  the  regaiu  of  ouly  a  limited  amount  of  movement  is  unavoidable — 
e.^,, ■where  an  injury  to  the  elbow-joint  requiring  excision  co-exists  with  a  fracture  of  the 
humerus  necessitating  absolute  rest  of  the  limb.  Here  the  bone  ends  must  be  removed 
very  freely. 

I  See  the  case  mentioned  below  (footnote,  p.  96). 
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affords  less  facility  for  the  different  steps  of  the  operation,  gives  less 
room,  and  is,  besides,  inferior  as  i-egards  the  after-treatment.  A  final 
and  especial  objection  given  is  that  this  incision  cannot  serve  as  an 
exploratory  one  when  the  surgeon  is  uncertain  Avhether  he  will  perform 
a  complete  or  partial  resection.  I  cannot,  w-ith  all  due  respect  to  Proi'. 
Oilier,  accept  any  of  the  first  three  objections  as  valid  ones  :  and,  with 
regard  to  partial  resections,  I  have  elsewhere  (p.  94)  stated  that  my 
opinion  of  them   is  a  very  nnfavoui-able  one. 

OUier's  Metfiod  by  a  Bayonet-shaped  Incision. — 'J'his  method, 
though  generally  preferred  by  the  above  well-known  Lyons  surgeon, 
was  introduced  by  him  especially'  for  cases  in  which  ankylosis,  which 
could  not  be  broken  down,  was  present  in  an  extended  position.  An 
incision  is  first  made  above,  over  the  external  supra-condyloid  ridge, 
sinking  between  the  triceps  and  supinator  longus  about  2  inches  above 
the  level  of  the  joint  and  passing  vertically  down  to  the  external 
condyle;  the  incision  then  passes  obliquely  across  the  olecranon,  and 
below  descends  upon  the  posterior  border  of  the  ulna  for  2  inches. 
Through  this,  the  main  incision,  the  external  condyle,  head  of  radius, 
and  olecranon  are  dealt  with.  To  expose  the  inner  condyle,  make  sure 
of  the  ulnar  nerve,  and  to  detach  the  soft  parts  and  lateral  ligament,  a 
second  small  incision,  about  H  inch  long,  is  made  internal  to  the 
ulnar  nerve  and  parallel  with  the  inner  border  of  the  humerus.  The 
following  appear  to  me  to  be  objections  to  the  above  method.  In  the 
first  place,  ankylosis  in  the  extended  position  is  a  rare  condition,  and 
the  union  in  this  or  any  ankylosed  portion  of  the  joint  which  cannot  be 
safely*  broken  down  under  an  anaesthetic  can  be  divided,  after  the  back 
of  the  joint  has  been  thoi-oughly  exposed  by  a  single  vertical  incision, 
by  an  osteotome  or  narrow-bladed  saw,  and  the  operation  completed 
in  the  usual  way.  I  have  not  found  that  this  step  '"'exposes  the 
neighbouring  parts  to  great  risk  of  injury  "  (Mac  Cor  mac).  Further, 
the  central  or  oblic[ue  part  of  the  incision  must  surely  divide  the 
very  important  outer  expansion  of  the  triceps.  Finally,  while  the  main 
incision  exposes  fully  the  parts  about  the  external  condyle,  the  small 
internal  one,  while  introducing  a  complication,  would  be  inadequate, 
with  most  operators,  for  the  separation  of  parts  on  the  inner  side  of  the 
wound. 

Method  by  Two  Lateral  Incisions.— Both  Oilier  and  Hueter  have 
employed  this  method  largely,  especially  advocating  it  in  cases  of 
ankylosis.  By  a  small  ulnar  incision,  made  vertically,  about  an  incli 
long,  slightly  to  the  front  of  the  internal  condyle,  the  attachment  of  the 
Hexor  muscles  and  the  internal  lateral  ligament  are  detached.  By  a 
radial  incision,  4  inches  long,  with  its  centre  over  the  external  condyle, 
the  structures  on  the  outer  side  are  next  dealt  with.  The  bone  ends 
may  be  removed  by  a  narrow  saw.  It  is  claimed  that  this  method 
interferes  less  with  the  triceps  than  that  by  a  single  posterior  incisirm. 
and  this  is  no  doubt  correct.  It  is  well  known,  however,  that  after  the 
latter  method  complete  extension  may  often  be  regained.  Whether  the 
second  chief  advantage  claimed  for  this  method  is  correct — viz.,  that 

*  In  young  subjects,  where  the  ankylosis  has  lasted  long  and  the  bones  are  atrophied, 
undue  force  may  break  one  or  more  of  the  bones  or  injure  one  or  more  of  the  epiphyses 
above  or  below  the  line  of  ankylosis,  instead  of  loosening  this. 
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the  ulnar  nerve  does  not  come  into  view,  and  is  placed  beyond  the 
reach  of  inJTiry — is,  I  think,  considering  the  amount  that  has  to  be 
done  through  a  very  limited  incision,  much  more  doubtful.  If  lateral 
incisions  are  employed  I  should  prefer  two  freer  ones,  of  3^  or  4  inches 
long,  and  to  recognise  and  draw  aside  the  ulnar  nerve.  8uch  incisions 
have  been  employed  by  Dr.  Stimson,  of  New  York,  in  the  treatment  of 
old  unreduced  dislocations  (Trans.  Amer.  Surg.  Assoc,  vol.  ix.  p.  462). 

Excision  in  Cases  of  Gunshot  Wounds. — The  following  points  are  ]jrou<,'ht  out 
by  Dr.  Otis  as  the  results  of  this  operation  in  the  great  Civil  War  of  America  (^Med.  and 
Snry.  Hi.^t.  of  the  War  of  the  liebeUAon.  pt.  ii.  p.  845  et  seq.').  Compared  %\-ith  excision 
of  the  shoulder,  the  results  were  less  brilliant.  The  cases  are  divided  into  the  following 
groups: — I.  Primary  Excisions. — 250  cases,  with  a  death-rate  of  2i'3  per  cent. :  27  of 
the  250  were  ultimately  amputated.  II.  Intermediate  Excisions,  i.e.,  during  the  period 
of  inflammation,  three  to  four  weeks. — 197  cases,  with  a  death-rate  of  35-2  per  cent., 
nearly  14  per  cent,  greater  than  that  of  primary  excision :  19  were  submitted  to 
amputation  later  on  ;  62,  or  nearly  half  of  the  cases,  were  reported  to  have  complete 
ankylosis.*  III.  Secondary  Excisions,  thirty  days  or  more  after  the  injury. — 54  cases, 
with  a  mortality  of  9  per  cent. 

Period  of  Election. — Dr.  Otis,  after  remarking  that  this  has  hitherto  been  unsettled, 
states :  "  I  believe  that  the  evidence,  when  fully  analysed,  ^\-ill  demonstrate  that  this 
resection  conforms  to  the  general  rule  in  shot-fractures  of  the  limbs,  that  primary 
operations  are  preferable  whenever  it  is  certain  that  recourse  must  eventually  be  had  to 
operative  inteifci-ence."  In  the  future,  -  intermediate  "  excision  -with  strict  antiseptic 
precautions  and  efficient  drainage  wiU,  probably,  be  no  more  dangerous  than  "primarj'.'' 
The  frequency  of  a  flail-joint  after  "  primary  "  excisions  is  due  (a)  to  the  large  amount 
of  bone  often  removed,  (j3)  to  the  smaU  reparative  power  of  the  periosteum  uninflamed 
at  this  stage,  (7)  to  the  often  necessarily  inefficient  after-treatment.  Sir  W.  Mac 
Cormac  writes  (^Surg.  Oper.,  pt.  ii.  p.  380)  :  "  In  military  surgerj--  most  authorities  agree 
that  the  danger  to  life  is  less  after  a  primary  resection,  but  the  functional  results  are 
not  so  good,  and  primary  resection  is,  as  a  rule,  impracticable  in  the  field."  In  some  of 
the  above  cases  removal  of  detached  fragments  seems  aU  that  was  done.  This  incom- 
plete operation  does  not  appear  to  be  more  successful  in  military  than  in  civil  surgery. 
As  pointed  out  by  Prof.  Esmarch,  free  division  of  the  capsule  of  the  joint  deprives  the 
wound  of  much  of  its  danger. 

"With  regard  to  the  results  of  this  operation  in  the  Franco-German  war,  Dr.  Otis 
(p.  904)  says  that  the  average  results  met  with  by  the  Prussian  surgeons  are  not 
discouraging,  but  the  results  reported  by  the  surgeons  attached  to  the  French  array  of 
that  day  arc  "  simply  appalling."  Dominick  has  tabulated  263  cases  in  which  the 
results  were  accurately  noted  after  the  Franco-German  war  :  in  28  cases  (io-6  per  cent.) 
there  was  good  active  motion,  and  a  more  or  less  useful  hand;  in  129  cases  (49  per 
<;eut.)  ankylosis  took  place,  in  31  with  a  useless  hand  ;  in  24  cases  there  was  an  "active" 
flail,  with  a  more  or  less  useful  hand  ;  in  41  cases  a  "  passive"  flail-joint,  with  a  useless 
extremity. 

Partial  Excision. — The  value  of  this  has  been  disputed.  I  have 
already  (p.  82)  expressed  myself  as  unfavourable  to  it.  I  have  had 
opportunities  of  watching  three  cases  which  came  under  my  observation 
with  removal  of  the  condyles  in  the  one  and  the  olecranon  process  in 
the  two  others.  A  most  unsatisfactory  amount  of  stiffness  persisted. 
In  cases  of  disease  I  should  never  recommend  it,  as  it  is  likely  to 
be  followed  by  imperfect  removal  of  the  parts  affected  as  well  as   by 

*  Thus,  if  patients  escape  the  risks  of  operations  on  inflamed  soft  parts,  bones,  &c. 
(p.  81),  the  ultimate  result  may  be  a  fixed  joint. 


FATMSTOX   OF  TIIi:    I'.M'.OW-.K  )INT. 


95 


ankylosis.*  So.  too,  this  ste])  should  he  rt-jiHti-d  in  cases  of  ankylosis.! 
In  excision  for  injury  it  would  Ix'  peruiissiljlc  to  leave  the  articular  ends 
of  the  bones  of  the  forearm  untouched  when  it  had  been  needful  to 
remove  the  end  of  the  humerus  very  freely.  In  such  cases  careful 
passive  and  active  movements  woidd  be  additioiiall}^  called  for.  The 
oiilv  cases  in  which  partial  excision  of  the  elbow-joint  would  recommend 
itself  to  me  are  such  instances  as  the  case  of  excision  of  the  head  of  the 
radius  and   lower  end  of  the  liuiiierus  related  at    p.  98,  and  the  more 

Fig.  52. 


Periosteal  elevator  and  other  instruments  of  very  useful  pattern  for  excision  of 
joints.     (Farabeuf  .j  j 

common  one,  excision  of  the  fractured  internal  epicondyle  or  epi- 
trochlea.  Eemoval  of  this  process  will  be  especially  indicated  when  it 
is  made  out.  at  once  or  later  on,  to  be  the  cause  of  limited  movement  in 
the   elbow-joint,  or  when  it  is  the   cause   of  pressure  upon  the   ulnar 


*  In  support  of  the  above  opinion  I  would  refer  my  readers  to  the  foUo\ving  case, 
under  the  care,  be  it  noted,  of  a  surgeon  with  scarcely  rivalled  operative  experience — 
Billroth  (^Clin.  Surg.,  p.  370).  "In  a  weU-nourished  child,  a;t.  14,  who  had  had 
disease  of  the  elbow  for  six  years,  originating  without  known  cause,  I  partially  excised 
the  joint,  i.e..  removed  only  the  carious  portions  of  the  trochlea  and  the  olecranon, 
together  with  a  small  part  of  the  condyle  of  the  humerus.  The  parts  healed  up,  but 
complete  ankylosis  followed.  This  was  forcibly  broken  down  under  anaesthetics,  but 
considerable  reaction  invariably  followed,  and  the  ankylosis  returned  as  before.  I  then 
resected  the  joint  again,  removing  the  end  of  the  humerus  subperiosteally,  with  a 
satisfactory  result." 

t  Sir  W.  Mac  Cormac  points  out  that  in  these  cases  to  excise  the  end  of  the  humerus 
alone  will  not  permit  of  pronation  or  supination  afterwards,  as  the  radius  and  ulna 
are  soldered  together  at  their  upper  end. 

+  They  can  be  obtained  at  Hawksley's,  357  Oxford  Street ;  also  from  Down  Bros. 
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nerve.*  Cases  in  which  the  epicondyle  lias  been  successful!}'  removed 
for  the  latter  reason  will  be  found  recorded  by  Mr.  J.  Hutchinson,  jun. 
(Brit.  Med.  Journ.,  vol.  i.  1892,  p.  113),  and  Mr.  Poland  (IVaumatio 
Separation  of  the  Epiphyses,  p.  355),  this  latter  surgeon  giving  several 
cases  besides  his  own.  I  ma}'  remind  my  readers  that  in  some  of  these 
cases  of  fractured  internal  epicondyle  the  joint  is  opened  and  serious 
ankylosis  will  follow  expectant  treatment.  Further,  that  in  many  of 
the  recorded  cases  of  separation  of  the  internal  epicondyle,  the  joint 
having  apparent!}'  escaped,  the  amount  of  ankylosis  which  follows  is 
(juite  out  of  proportion  to  the  slight  amount  of  injur}-  (Malgaigne, 
(juoted  by  Poland,  he.  sup/ra  cit.,  p.  376).  In  such  cases  more  than  a 
partial  excision  will  be  required.  Dr.  G.  E.  Davis,  of  Philadelphia,  has 
recommended  partial  excision,  viz.,  removal  of  the  internal  condyle, 
with  a  view  of  correcting  a  deformity  after  injuries  to  the  lower  end  of 
the  humerus  in  young  subjects,  viz.,  cubitus  varus.  Three  cases  are 
given  with  s\u:-cessful  results  (Annah  of  S'urrieri/,  Jan.  1899). 

Unfavourable  Results  of  Elbow  Excision. 

I.  Persistence  of  pulpy  disease.  This  is  especiall}'  likel}^  when, 
previous  to  the  operation,  the  capsule  has  been  perforated  and  pulpy 
disease  has  burrowed  out  amongst  the  origins  of  the  flexors  or  ex- 
tensors. 2.  Caries  and  chronic  osteo-myelitis.  These  are  not  unlikely 
to  supervene  when  the  reparative  power  is  poor  and  the  wound  becomes 
septic.  3.  Ankylosis.  This  is  not  uncommon  in  children,  owing  to 
the  great  tendency  of  inflammatory  products  to  organise  quickly  in 
early  life.  Furthermore,  there  is  the  difficulty  of  getting  them  to  use 
the  joint  or  submit  to  passive  movement ;  all  they  will  do  is  to  move 
their  arm  and  forearm  from  the  shoulder-joint  (p.  91).  4.  A  flail-like 
joint.!  A  limb  may  remain  weak  for  some  time,  owing  to  the  mu^scles 
not  taking  on  firm  attachments.  Friction  and  galvanism  should  be 
used  perseveringly.  If  there  is  too  much  separation  between  the  ends, 
the  patient  should  wear  a  well -moulded  support ;  the  use  of  the  hand 
and  fingers  will  thus  be  retained,  and.  if  the  patient  is  young,  gradual 
and  great  improvement  will  very  likely  take  place  in  the  elbow.  Re- 
excision  and  wiring  may  be  tried  in  some  cases  with  healthy  patients. 
According  to  Sir  W.  Mac  Cormac  (he.  siqnxt  cit.,  p,  398)  most  of  the 
flail-joints  follow  the  extensive  removal  of  the  lower  end  of  the  humerus, 
especially  in  cases  of  injury.  In  such  cases  the  periosteum  of  the 
condyles  and  the  muscular  attachments  should  be  as  little  interfered 
■with  as  possible.  He  points  out  that  flail-joints  are  of  two  kinds: — 
(i)  Active  flail-joints,  in  A\'hich  the  muscles  are  strong  and  exercise 
control.  These  may  be  very  useful,  especially  when  aided  by  a  support 
to  the  elbow.  (2)  Passive  flail-joints,  where  the  muscles  are  wasted, 
and  the  hand  only  can  be  used  by  the  employment  of  a  sxipporting 
splint.       5.  If  the   wound   becomes    septic,    cellulitis,    erysipelas,    &c. 

*  The  nerve  was  iu  a  groove  at  the  back  of  the  process,  beiug  held  in  place  also  by 
fibres  which  pass  from  the  epicondyle  to  the  olecranon,  giving  attachment  to  part  of  the 
flexor  carpi  ulnaris. 

f  Mr.  C.  Forster  (^Lancet,  1872,  vol.  i.  p.  3)  related  a  case  iu  which  the  right  limb  was 
a  perfect  flail,  yet  with  the  help  of  a  leather  moulded  splint  all  the  movements  of  the 
fingers  were  good,  and  the  patient  could  do  needlework  and  write  well.  Such  a  splint 
is  capped  to  the  shoulder  and  moulded  to  the  limb  down  to  the  wrist,  leaving  the  fingers 
free,  and  strapped  round  the  chest. 
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6.  Secondaiy  liaMiiorrlianc.  This  occurred  in  1  i  out  of  250  military 
cases  (Otis,  loc.  cit.,  p.  860).  7.  A  useless  linilj,  owiiif;-  to  tiie  muscles 
being  utterly  wasted  from  long  disease  and  disuse.  8.  Injury  to  the 
ulnar  nerve,  with  its  resulting  intorfeveiice  with  motion,  sensation, 
and  nutrition.     9.  An  adherent  scar. 

ERASION    OF    THE    ELBOW-JOINT. 

This  operation  has  not  been  extensivel}'  practised,  partly  on  account 
of  the  good  results  given  by  a  carefully  performed  excision,  and  partly 
because  this  joint  does  not  lend  itself  to  free  exposure  by  so  simple  an 
incision  as  in  the  case  of  the  knee-joint.  The  statement  of  some 
surgeons  that  in  children,  at  the  present  day,  excision  of  joints  for  tuber- 
culous disease  is  quite  unnecessary,  as  erasion  is  perfectly  satisfactory, 
requires  cpialification.  Whatever  be  the  joint,  excision  can  only  be  per- 
fectly satisfactory  if  performed  in  suitable,  i.e.,  earh",  cases.  Where  the 
bones  themselves  are  not  diseased,  erasion  will  give  better  results  than 
excision  ;  but  tubercular  disease  of  the  joints,  and  among  them  the 
elbow,  does  not  always  come  before  the  surgeon  in  its  early  stage. 

Mr.  Glutton,  at  a  meeting  of  the  Medico-Chirurgical  Society  (Brit. 
Med.  Journ..  Dec.  16,  1893),  fidvocated  early  erasion  of  the  elbow-joint 
in  place  of  late  excision.  He  exposed  the  joint  by  dividing  the  ole- 
cranon. Nine  cases  were  thus  treated.  Of  these  the  first  two  had 
ankylosed  joints,  but  very  serviceable  limbs.  Six  cases  resulted  in 
more  or  less  movement  in  the  joint  with  cessation  of  the  disease.  The 
ninth  and  last  case  was  subsequently  excised. 

While  I  would,  first,  allow  that  I  have  no  personal  experience  of 
erasion  of  the  elbow-joint,  I  am  very  doubtful  if  this  operation  ^\•ill  give 
results  equal  to  those  of  a  well-performed  excision.  That  in  experi- 
enced hands  erasion  will  usually  remove  all  the  disease,  is  clear,  but 
here  we  want  a  movable,  and  a  freely  movable,  joint  as  well.  Judging 
from  Mr.  Glutton's  cases,  I  doubt  if  the  latter  will  be  obtained  if  erasion 
of  this  joint  comes  into  vogue  on  a  large  scale.  And,  speaking  from  an 
experience  of  some  forty  cases  of  erasion  of  the  knee,  I  think,  after 
erasion,  there  must  be  a  tendency  to  fibrous  ankylosis  between  the  ends 
of  the  bones  which  are  left.  Now,  this  is  not  a  matter  of  much  import- 
ance in  the  lower  extremity,  where  a  firm  siipport,  as  little  shortened 
as  possible,  is  the  chief  point  to  be  attained.  In  the  case  of  the  elbo^^'- 
joint.  on  the  other  hand,  complete  removal  of  the  disease  and  free 
mobility  are  the  height  of  our  desires.  The  latter  certainly — and,  I 
believe,  the  former  also  with  the  majority  of  operators — will  be  best 
attained  by  excision  with  free  removal  of  the  ends  of  the  bones  (p.  88). 
Next  to  thorough  exposure  and  complete  removal  of  the  disease,  a  freely 
movable  joint  is  what  we  reqiiire  here,  and,  if  this  be  attained,  it  matters 
but  little  if  the  limb  is  shortened. 

EXCISION    OF    THE    SUPERIOE,    RADIO-ULNAR    JOINT. 

Indications. — This  operation  may  be.  very  occasionalh',  made  use  of, 
with  antiseptic  precautions,  in  old  cases  of  dislocation  of  the  head  ot 
the  radius,  where  reduction  has  not  been  effected  owing  to  the  amount 
of  swelling,  &c.,  and  where  the  movements  of  the  forearm  are  much 
hampered,  especiallv  in  a  voung  and  healthv  adult. 
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Operation. — An  incision  about  2  inches  long  is  made  over  the  pro- 
jecting head  of  tlie  bone  behind  or  through  the  posterior  part  of  the 
supinator  longus.  The  soft  parts  having  been  separated  with  a  blunt 
dissector  and  held  aside  with  retractors,  the  neck  of  the  radius  is  care- 
full}'-  divided  with  a  fine  saw  or  cutting  bone-forceps.  Sufficient  bone 
must  be  removed  here  or  from  the  external  condyle  to  leave  a  gap  that 
will  avoid  the  risk  of  fresh  ankylosis.  The  musculo-spiral  nerve  lies  to 
the  inner  side,  and  great  care  must  be  taken  not  to  interfere  with  this  or 
the  biceps  tendon.  The  forearm  shoiild  be  put  through  its  movements 
(p.  89)  freely  but  carefully,  while  the  patient  is  under  the  anaesthetic,  so 
as  to  break  down  adhesions.  Any  needful  drainage  should  be  provided, 
and  every  care  taken,  by  not  interfering  with  the  soft  parts  more  than 
is  absolutely  needful,  and  by  keeping  the  ^\'ound  aseptic,  to  secure 
primary  union,  and  thus  avoid  the  risk  of  stiffness  again  occurring. 
After  a  few  days  a  sling  may  be  substituted  for  a  splint,  and,  ten  to 
fourteen  days  later  (p.  91),  passive  movements  made  use  of  daily,  with 
the  aid  of  an  anesthetic  if  needful. 

In  October  1 894  I  excised  the  head  of  the  radius  in  the  following 
obscure  and  instructive  case  : 

In  the  previous  August  the  Lid.  aged  12.  had  fallen  from  .1  ladder  partly  on  to 
his  feet,  partly  on  his  right  elbow,  not  on  the  hand.  Much  swelling  of  the  joint  had 
followed,  with  subsequent  stiflfness,  rendering  the  limb  very  useless.  Passive  movement 
had  been  tried,  but  the  patient  had  done  his  best  to  render  the  result  negative.  The 
forearm  was  fixed  in  a  position  midway  between  pronation  and  supination,  and  flexed 
at  a  right  angle.  No  flexion  jiossible  beyond  this.  Passive  extension  to  about  120°. 
Pronation  and  supination,  passive  and  active,  quite  abolished.  A  prominence — ?  the 
head  of  the  radius — to  be  felt  below  the  external  condyle,  but  not  admitting  of  rotation  ; 
there  was  no  crepitus.  Dr.  Harsant.  of  Bristol,  sent  me  the  case  as  one  probably  of  dislo- 
cation of  the  head  of  the  radius,  and  with  this  view  I  agreed,  though  against  it  were  the 
history  of  direct  violence  and  the  absence  of  any  rotation  in  the  swelling.  On  explora- 
tion of  the  injury  by  a  free  lateral  incision,  it  turned  out  to  be  one  of  those  rare  cases  of 
fracture  through  the  neck  of  the  radius.  Just  below  the  external  condyle  the  head  of 
the  radius  was  found  separated  from  the  shaft  by  a  fracture  through  the  upper  part  of 
the  neck,  and  lying  with  its  articular  surface  turned  directly  outwards.  On  removal  of 
this  there  was  distinct  improvement  in  pronation,  but  little  in  supination.  Flexion 
was  now  possible  to  40°,  and  extension  to  almost  the  complete  range,  but  only  on  forcible 
movement.  As  the  movements  were  still  incomplete,  and  certainly  would  not  be 
retained,  I  removed  the  capitellum  of  the  humerus  from  the  same  incision  ^\•ith  a 
narrow  osteotome.  The  forearm  could  now  be  put  through  its  full  range  of  movements. 
The  wound  healed  under  an  aseptic  clot,  and  the  patient,  when  he  left  my  care  five 
weeks  later,  had  recovered  almost  complete  active  movements  of  the  joint,  though  the 
whole  limb  was  still  weak.  Three  months  later  I  heard  that  he  could  -  do  everything 
nearly  as  before  the  accident,  and  that  he  could  also  carry  considerable  weights." 

Mr.  AVainwright  QClin.  Soc.  Trans,  vol.  xix.  p.  332)  records  a  somewhat  analogous 
case,  in  which,  in  an  adult,  he  removed  the  head  of  the  radius,  which  was  vertically 
fractured,  and  the  coronoid  process,  which  had  been  imperfectly  united  with  fibrous 
tissue.  The  accident  had  taken  place  three  months  before.  The  movements  of  the  limb 
were  distinctly  improved  by  the  operation. 

UNUNITED  FRACTURE  OF  THE  OLECRANON. 

Indications. — For  fuller  details  the  reader  is  referred  to  the  remarks 
on  treatment  of  ununited  patella  by  wiring.  A.  Simple  Fracture. — 
(l)  Where,  in  spite  of  careful  treatment,  the  limb  is  weak  and  its  use- 
fulness seriously  interfered  ^^■ith,  especially  where  the  occupation  of  the 
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patient  re((uirt's  vigorous  cxttMisiDU  of  the  cIIjow.*  (2)  Whci-e  such 
treatment  has  nut  been  ut<ecl,  hut  the  time  i'ur  it  has  gone  by.  In  either 
case  the  patient  should  be  young  and  healthy.  His  future  life  and  the 
surroundings  under  which  this  will  be  spent  must  also  be  taken  int(j 
account.  The  object  of  the  operation  and  its  possible  risks  should  be 
fully  explained  to  him.  Moreover  the  patient  should  I'ealise  that  a 
union,  however  close  and  useful  it  may  be  at  first  after  a  judicious 
employment  of  splints,  will  not  remain  so  if  submitted  to  constant  and 
laborious  work.  Another  clear  but  rare  indication  for  wirinp-  is  when 
both  olecrana  have  been  fractured,  or  when  a  patient,  in  addition  to  a 
fracture  of  one  olecranon,  has  a  fracture  anywhere  in  the  opposite  upper 
extremity,  thus  rendering  him  very  helpless.  So  far,  I  have  spoken  of 
this  operation  as  a  secondary  or  later  step.  It  will  be  quite  justified 
directly  after  the  injurj^,  under  favourable  surroundings,  in  a  healthy 
patient  to  whom  the  unimpaired  movements  of  the  limb  are  of  the  first 
importance.  And  the  indication  for  operation  here  will  be  greater  if 
there  be  much  lateral  tearing  of  the  joint  capsule,  as  shown  by  disten- 
sion and  bidging.  B.  Compound  Fracture. — Here  the  operation  is 
distinctl}'  indicated  in  skilful  hands.  The  free  incision  required  will 
relieve  the  tension  of  the  ecchymosed  soft  parts,  it  will  aid  the  needed 
antisepsis,  it  will  admit  of  the  removal  of  any  detached  fragments,  it 
will  enable  the  surgeon  to  empty  the  joint  of  clot,  which,  even  if  it  do 
not  suppurate,  will  persist  tediously  and  impair  future  movements. 
Finally,  it  is  taken  for  granted  that  a  surgeon  undertaking  this  opera- 
tion has  good  reason  for  feeling  confident  in  his  knowledge  of  antiseptic 
surgery. 

Operation. — The  parts  having  been  rendered  evascular  by  properly 
applied  Esmarch's  bandages,  and  the  region  of  the  elbow-joint  again 
duly  cleansed.!  a  longitudinal  incision  is  made  for  3  inches  over  the  back 
of  the  joint,  opening  this  and  exposing  the  fragments.  Any  adhesions 
— e.g.,  between  the  upper  fragment  and  the  humerus — are  then  removed 
or  broken  down.  Retractors  having  been  placed  in  the  wound,  any 
fibrous  tissue  is  separated  from  the  contiguous  edges  of  the  fragments, 
and  a  thin  layer  of  bone  removed  from  each,  either  with  a  chisel  or  a 
narrow,  sharp  saw.  I  prefer  the  latter.  Mr.  Treves,  who  uses  a  chisel, 
steadies  the  fragments  by  lion-forceps,  the  blades  of  which  are  without 
teeth.  A  hole  is  then  drilled  oblicjuely  through  each  fragment  with  a 
bradawl  or  drill,  and  sufficiently  stout^  silver  wire  passed§  and  twisted 

*  The  surgeon  will  examine  how  far  this  power  is  lost,  to  what  extent  the  triceps  has 
wasted,  and  what  evidence  of  union  there  is  between  the  fragments. 

f  The  area  of  the  wound  is  widely  shaved,  and  then  thoroughly  soaped  and  scrubbed. 
The  skin  is  next  disinfected  (i)  by  turpentine,  (2)  by  soaking  it  for  a  few  minutes 
with  a  solution  of  biniodide  of  mercury  and  methylated  spirit  (i  in  500) ;  (3)  this  is 
washed  away  with  a  watery  solution  of  biniodide  of  mercury  (i  in  2000) ;  (4)  an  anti- 
septic dressing — e.ff.,  iodoform  gauze  soaked  in  ajul  well  wrung  out  of  the  above  watery 
solution  of  the  biniodide.  and  over  this  salicylic  wool — is  well  bandaged  on  till  tlie 
operation. 

X  Lord  Lister  QLancet,  1883,  vol.  ii.  p.  761)  gives  wire  about  ^'j  inch  as  amply  sufKcieut 
for  the  olecranon,  while  for  the  shaft  of  the  femur,  in  an  adult  male,  a  piece  of  wire 
about  tV  i'lch  in  thickness  is  requisite  in  order  to  resist  with  certainty  the  enormous 
force  of  the  great  muscles  of  the  uiigh. 

§  For  difficulties  in  this,  and  how  to  meet  them,  see  "Wiring  of  the  Patella." 
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up.  The  use  of  a  single  wire  placed  centrall}'  is  quite  sufficient,  though 
two  ensure  more  accurate  apposition  of  the  fragments.  One  half-twist 
or  a  complete  one  is  made  according  as  the  surgeon  intends  to  remove 
or  leave  the  wire.  If  the  surgeon  decides  to  leave  the  wire  in,  he  now 
cuts  the  ends  short  and  hammers  them  down  into  grooves  carefully 
made  in  the  periosteum  of  the  olecranon.  If  he  is  going  to  remove  them 
later  on,  he  leaves  the  ends,  not  cut  too  short,  projecting  through  the 
wound,  which  is  next  closed  with  sutures  of  sterilised  salmon-gut,  any 
lateral  tears  in  the  capsule  having  been  first  united  with  buried  chromic 
gut.  A  dry  wound  is  essential.  The  periosteum  and  fibrous  tissues 
should  be  drawn  together  over  the  wire.  Any  other  injur}' — ejj.,  to  the 
ulnar  nerve — should  be  attended  to. 

Two  questions  arise  here.  One,  Should  the  wire  be  left  or  no  ?  I 
have  alluded  to  this  question  more  fully  later  on,  in  the  treatment  of 
fractured  patella  by  wiring.  The  chief  objection  there  given — viz.,  the 
inability  to  bear  pressure  on  the  wire,  as  in  kneeling — is  wanting  here. 
Two  others  have  been  raised :  the  possibility  of  ulceration  setting  in 
about  the  wire  and  causing  tromble,  and  the  risk  of  the  patient's  atten- 
tion being  constantl}^  attracted  to  the  pricking  of  the  wire.  Neither  of 
these  are  likely  to  occur  in  a  manly,  sensible  patient  if  the  wound  run 
an  aseptic  course,  if  wire  of  a  suitable  size  be  used,  and  if  it  be  properly 
hammered  down.*  If  the  wire  be  left,  the  patient  will  probably  be 
able  to  return  to  work  after  a  much  shorter  interval,  viz.,  thi^ee  to  four 
weeks.  The  risk  is  slight  if  he  report  himself  at  intervals  for  a  few 
months.  When  a  patient  is  nervous  and  anxious,  or  when  his  occupa- 
tion entails  much  leaning  on  the  elbow,  the  wire  should  be  removed 
four  to  six  weeks  after  the  operation.  Occasionally  here,  as  in  the 
case  of  the  patella,  removal  of  the  wire  is  a  matter  of  some  difficulty. 
In  withdrawing  it,  after  making  certain  that  it  is  untwisted,  the  surgeon 
should  make  his  traction  downwards  towards  the  ulna,  not  upwards 
towards  the  humerus. 

The  other  question  is  about  the  drainage.  In  a  case  of  secondary 
■suture,  if  the  parts  have  not  been  much  interfered  with,  if  but  little 
separation  of  adhesions  has  been  necessary,  probably  no  drainage  will 
be  needful  if  the  wound  has  been  kept  aseptic  throughout.  But  where 
contrary  conditions  are  present,  or  in  a  case  of  primary  suture  where 
there  is  much  ecchymosis  supei-ficial  and  deep,  where  there  is  any  risk 
of  sloughing  and  sepsis,  drainage  should  be  employed,  and  but  few 
superficial  sutures.  Some  such  splints  as  those  mentioned  on  p.  90 
should  always  be  employed  at  first,  owing  to  possible  restlessness  after 
the  administration  of  the  anresthetic  and  movements  during  sleep. 

Movement  should  be  begun  about  the  third  week,  and  continued  with 
the  persevering  and  intelligent  co-operation  of  the  patient.  Without 
this,  ankylosis  is  very  likely  to  follow. 

*  This  is  csseutial.  In  Aufjust  1897  I  wired  the  right  olecranon  of  a  young  baker, 
using  two  wires.  He  returned  to  full  work,  and  in  December  1897  there  was  a  little 
redness  over  the  site  of  one  wire.  I  removed  this,  and  the  other  wire  has  given  no- 
trouble  for  the  twelve  months  that  have  followed.  No  doubt  I  had  insufficiently  housed 
the  suture  which  threatened  to  give  trouble.  In  a  case  of  Lord  Lister's  (^Joc.  xi/pra  c.Y.) 
the  wire  was  not  completely  removed  from  the  olecraj^on,  for,  the  loop  having  given  way 
near  the  twist,  the  twisted  part  was  alone  taken  away,  and  the  loop  left  behind,  but 
without  causing  any  inconvenience  when  the  patient  was  last  heard  of. 
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Indications. 

1.  Some  cases  of  pneumonia  after  injury,  as  where  a  plethoric  young 
farmer  breaks  several  ribs  when  riding,  and  acute  pneumonia  sets  in  and 
extends  rapidly. — Here  the  cyanosis,  orthopna^a,  the  distressing  pain, 
may  all  be  relieved  by  a  bleeding  of  eight  to  ten  ounces,  which  very 
likely  will  have  to  be  repeated. 

In  other  cases  of  acute  pneumonia  which  are  not  traumatic,  bleeding 
may  occasionally  be  resorted  to  with  great  advantage  when  the  patient 
is  young  and  of  full  habit,  the  breathing  much  oppressed,  and  the  heart's 
action  becoming  embarrassed.  Owing  to  the  tendency  to  cardiac  faihn-e 
in  this  disease  the  decision  here  is  a  very  critical  and  difiicult  one. 

On  this  point  I  will  quote  from  a  very  instructive  paper  by  Dr.  S.  West 
{Urit.  Med.  Joarn.,  1892,  vol.  ii.  p.  992)  :  "  I  wish  to  make  a  few  remarks 
in  reference  to  pneumonia.  In  the  first  place,  it  is  generally  agreed  that 
no  patient  with  pneumonia  should  be  bled  if  it  can  be  avoided ;  but,  at 
the  same  time,  conditions  may  arise  in  which  bleeding  may  be  really  the 
onl}^  means  of  saving  life,  the  conditions  being  those  ab-eady  referred  to, 
namely,  rapidly  increasing  cyanosis  and  failure  from  over-distension  of 
the  right  heart.  Still,  such  cases  are,  at  the  most,  rare.  Bleeding  in 
pneumonia,  if  unnecessary,  must  be  harmful,  for  cardiac  asthenia  is  one  of 
the  chief  dangers,  and  the  risk  of  it  is  increased  by  bleeding.  A  vicious 
circle  is  thus  established,  for  cardiac  failure  may  itself  produce  the  very 
symptoms  regarded  as  indications  for  the  bleeding,  which  in  its  turn  will 
increase  the  cardiac  weakness  which  has  caused  the  symptoms.  The 
question  must  be  decided  largely  by  the  condition  of  the  left  ventricle, 
and  it  is  unnecessary  to  say  how  difficult  this  is  to  determine.  When 
the  left  ventricle  is  weak  and  failing,  bleeding  can  do  no  good ;  when  it 
is  strong,  bleeding  may  save  life.  Thus  in  pneumonia  bleeding  becomes 
a  critical  measure.  It  may  save  life,  but  it  may,  if  wrongly  employed, 
take  all  chance  of  life  away."* 

2.  In  some  cases  of  chronic  bronchitis. — The  late  Dr.  Haret  drew  this 
graphic  picture  of  such  a  case  : 

A  middle-aged  man  with  chronic  bronchitis  and  some  congestion  of  the  lungs  has 
exposed  himself  to  chill.  -  Ho  is  sitting  in  a  chair  (to  lie  down  is  impossible  for  him), 
his  face  is  blue  and  sunken,  his  lips  purple,  the  eyes  suffused  and  staring  ....  his  chest 
heaving,  and  each  short  gasping  inspiration  followed  by  a  long  wheezing  and  moaning 
expiration  ;  his  lungs  are  full  of  moist,  sonorous,  and  mucous  rhonchi,  scarcely  a  trace  of 
vesicular  murmur  is  to  be  heard,  and  he  is  pulseless.  He  looks  to  you  beseechingly,  and 
gasps  out,  in  scarcely  articulate  words,  that  he  is  dying.  This  is  but  true.  Now,  the 
treatment  for  such  a  condition  at  the  present  day  is  to  '  pour  in  stimulants  '  (though  the 
patient  can  scarcely  swallow).  Brandy  and  water  are  given,  and  ammonia,  and  perhaps 
ether;  then,  if  the  patient  lives  long  enough,  mustard  poultices  are  applied  to  the 

chest  and  the  calves  and  feet,  and  the  patient  is  fanned,  and  the  patient  dies 

Appearances  have  been  saved,  but  not  the  patient's  life.     The  fact  is  that  here  the 


*  Dr.  Lucas  Benham  brought  the  advantages  of  Venisection  in  Acute  Pneumonia 
before  the  Medical  Society  CBrif.  Med.  Jotirti.,  Oct.  29,  1898),  but  his  advocacy  of  this 
step  does  not  appear  to  have  received  much  support. 

t  Brit.  Med.  Journ.,  1883,  vol.  i.  p.  156 :  "  Good  Remedies  out  of  Fashion."  Very 
interesting  papers  (with  cases)  will  be  found  by  Dr.  Pye  Smith  (Med.-Chir.  Trans., 
vol.  Ixxiv.  p.  147).  Dr.  Ogle  and  Dr.  Wilks  {Lancet,  vol.  i.  1891,  pp.  1029,  1139)- 
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danger  lay  in    the  right  side  of  the  heart   being  gorged  with  blood,  so   that   it  was 
impossible  for  its  stretched  and  distended  walls  to  contract  and  to  propel  forwards 

the  thick  and  blackened  blood Open  one  of  these  veins,  which  are,  with  every 

systole  of  the  heart,  tending  to  carry  more  and  more  blood  to  this  already  distended 
right  ventricle,  and  all  may  yet  be  well  with  j'our  patient." 

3.  Where  a  tencleuc}'  to  apoplectic  seizures  exists.* — Ur.  Hare  (loc. 
!<u.pra  cit.)  thus  A\'rote  of"  this  class  of  case.  Nature  speaks  "  in  vinmis- 
takable  language  when  by  a  copious  epistaxis  she  efficiently  relieves  the 
congested  turgid  face.f  the  beating  temples,  the  dull  heavy  headache,  the 
sleepiness,  the  confusion  of  thought,  and  other  symptoms,  which  in  a 
plethoric  individual  betoken,  if  they  are  not  I'elieved,  serious  danger, 
if  not  an  apoplectic  attack." 

4.  In  aneurisms,  especially  thoracic. — As  part  of  the  treatment  of 
Valsalva  in  a  modified  form.  Formerl}'  the  bleedings  in  aneurysm  were 
copious  even  to  syncope.  Xowadaj^s  they  are  made  use  of  differently. 
They  are  small  in  amount,  and  are  onh'  repeated  so  far  as  to  reduce 
excessive  action  of  the  heart,  or  to  relieve  certain  symptoms  (as  they 
undoubtedly  do),  viz.,  dyspnea  and  pain. 

Dr.  MacDougall,  of  Carlisle,  in  a  most  interesting  paper  (Amer.  Journ. 
Med.  Sci.,  1887,  p.  38)  points  out  the  following  as  cases  in  which  venaB- 
section  should  be  more  often  used  when  other  means  have  failed, 
(i)  Details  are  given  of  a  case  of  mitral  and  aortic  incompetence, 
with  chronic  Bright's  disease  and  acute  pleuro-pneumonia,  in  which 
recovery  followed  epistaxis  to  the  amount  of  a  pint.  (2)  Reaction  after 
concussion,  with  a  full,  slow,  labouring  j^ulse,  and  headache.  (3)  In 
epilepsy  in  strong,  big,  health}^  patients,  ventesection  ^\■ill  relieve  the 
cerebral  stasis.  (4)  In  some  cases  of  "  croup,"  in  late  childhood,  or  in 
vigorous  adolescents.  (5)  In  acute  pleurisy,  with  intolerable  pain, 
unrelieved  hy  morphia  ;  where  there  is  not  much  effusion,  but  lymph 
formation  over  a  wide  surface.  (6)  Very  rarely  in  acute  pneumonia, 
bilateral,  in  young  health}'  subjects,  with  a  small  pulse  and  strongly 
beating  heart  (vide  supra).  It  is  pointed  out  that  the  pyrexia  here 
favours  the  dilatation  of  the  right  side  of  the  heart.  (7)  In  suffocative 
pulmonary  catarrh  with  a  trace  of  albumen  and  a  few  granular  casts.| 
(8)  In  some  cases  of  convulsions,  e.f/.,  (a)  after  scarlatinal  nephritis  ; 
(l))  in  partuiuent  or  pregnant  women  § — i.e.,  in  severe  attacks,  with 
extreme  congestion,  profound  coma,  and  hard  pulse  ;  (c)  in  plethoric 
coma,  preceded  b}-  headache,  in  full-blooded  women  al)out  the  time  of 
the  menopause. 

*  This  does  not  mean  those  cases  where  a  rupture  of  a  cerebral  vessel  has  occurred, 
and  where  bleeding  would  interfere  with  that  process  of  repair  on  which  the  patient's 
life  depends. 

f  Dr.  Copeman  (/iW/.  Mid.  Jnurn..  1879.  vol.  ii.  p.  932)  points  out  that  in  these  cases, 
in  addition  to  plethora  and  a  full  habit,  evident  distension  of  the  superficial  veins  of  the 
head  and  neck  is  a  valuable  indication  that  bleeding  is  proper. 

X  Dr.  West  (Joe.  mpra  clt.')  gives  two  cases  of  sudden  dyspnoea  and  cyanosis, 
associated  in  the  one  case  with  mitral  disease  and  pulmonary  infarcts,  in  the  other 
with  double  aortic  disease,  in  which  venaesection  to  eight  ounces  and  a  pint  respectively 
prolonged  life,  in  the  one  case  two  days,  and  in  the  other  three  months,  in  comparative 
comfort. 

§  Dr.  Thomas,  in  advocating  before  the  Border  Counties  Branch  of  the  British  Medical 
Association  the  use  of  venaesection   in  those  cases  of  puci-pcral  eclampsia  where  fits 
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'IY»  tlu'  ;il)()Vi'  iiiilic;it  ions  I  )r.  We^t  (Inc.  siijirn  cit.)  ndd:^  tlu'  I'ol lowing  : 
In  two  cases  the  blccdinj^  was  pfrfuniicil  early  for  eereljral  syiuptoius  of  great  gravity. 
One  man,  aet.  54,  who  had  been  seen  to  fall  while  walking,  had  fits  affecting  the 
left  side  of  the  body,  hand  and  forearm,  then  leg.  neck  and.  lastly,  the  face.  The 
pulse  was  108,  of  higli  tension.  There  was  no  evidence  of  injury  from  the  fall  save 
a  few  scratches  on  the  face.  The  lesion  was  diagnosed  as  a  haemorrhage  either  into  the 
cortex  or  the  pia  mater,  ami  the  patient  was  thought  to  be  dying.  After  the  withdrawal 
of  30  ounces  of  blood  the  pulse  fell,  and  the  fits  diminished  in  frequency,  then  ceased, 
and  did  not  recur.  Some  paralysis  of  the  limbs  followed,  but  by  the  tenth  day  all  power 
seemed  to  have  been  regained. 

The  second  cerebral  case  was  that  of  a  man,  tet.  42,  who  was  suddenly  seizeil  with 
convulsions  of  the  right  side  of  the  face  and  aphasia,  the  convulsions  soon  involving  the 
whole  of  the  right  side,  then  becoming  general,  but  being  much  more  marked  on  the  right 
than  on  the  left  side.  As  they  became  increasinglj^  violent,  with  stertor,  cyanosis,  and 
complete  unconsciousness,  and  as  the  patient  was  of  a  plethoric  condition  and  his  pulse 
of  high  tension.  40  ounces  of  blood  were  taken  from  the  right  arm.  Ten  minutes  later. 
as  the  fits  were  recommencing,  he  was  bled  again  to  25  ounces  and  faintness.  The  fits 
did  not  cease  entirely  until  sixteen  hours  after  their  commencement,  but  they  were 
shorter  and  less  severe.  The  patient  left  the  hospital  well,  but  with  diminished  power 
of  the  right  hand. 

Operation. — The  skin  having  been  cleansed  (p.  99),  the  patient 
being  usually  in  a  sitting  position,  and  a  bandage  tied  round  the 
middle  of  the  arm  ^^■itll  sufficient  tightness  to  retard  the  venous 
circulation  without  arrestino-  that  in  the  arteries.*  the  surg-eon  selects 
the  median  cephalic  or  the  median  basilic,  whichever  is  more  prominent. f 
Steadying  this  vein  by  placing  his  left  thumb  upon  it  just  below  the 
point  of  intended  puncture,  and  with  his  right  hand  resting  steadily 
upon  its  ulnar  margin,  he  opens  the  vein  with  a  small,  sharp  scalpel, 
scrupulously  clean,  making  with  a  gentle  sweep  of  his  wrist  a  small 
incision,  and  not  a  mere  puncture,  into  the  vein.  The  anterior  wall  of 
this  being  divided,  the  point,  without  penetrating  any  deeper,  is  thrust 
onwards,  first  increasing  the  slit  in  the  vein,  and  then  being  brought 
out  vertically,  care  beino-  taken  to  make  the  skin  wound  laro-er  than  that 
in  the. vein.  The  thumb  is  now  raised  and  the  stream  directed  into  the 
measuring-vessel4  While  the  blood  is  escaping,  the  limb  should  be 
kept  in  the  same  position,  lest,  by  the  skin  slipping  over  the  wound  in 
the  vein,  the  blood  should  be  prevented  from  escaping  freely  and  thus 
make  its  way  into  the  cellular  tissue. 

The  re([uired  amount  of  blood  ha\ing  been  withdrawn,  the  thumb  is 
placed  on  the  wound  while  the  bandage  is  removed.  A  small  pad  of 
aseptic  gauze  is  then  placed  on  the  jDuncture,  and  secui'ed  with  a 
bandage  applied  in  the  figure  of  8.  This  pad  may  be  removed  in 
about  fort^'-eight  hours,  and  for  a  day  or  two  the  patient  should  use 
a  sling. 

occurred  previous  to  labour  and  where  the  administration  of  chloroform  and  immediate 
delivery  by  turning  were  impossible,  evoked  an  instructive  discussion  from  a  body  of 
men  well  qualified  to  give  an  opinion  QBrit.  Med.  Journ..  vol.  i.  1898,  p.  400). 

*■  The  surgeon  makes  use  of  the  pulsation  in  the  arteries  to  tell  the  relation  of  the 
brachial,  or  one  of  its  branches  given  off  abnormally  high  up  and  running  superficially, 
to  the  veins  at  the  bend  of  the  elbow  (p.  115). 

t  If  the  patient  is  nervous,  or  if  the  veins  are  small,  he  should  be  told  to  hold  a  walking- 
stick  or  book.  This  steadies  his  arm,  distracts  his  thoughts,  and,  by  producing  muscular 
contraction,  supports  and  fills  the  veins. 

+  Not  a  drop  of  blood  should  be  allowed  to  go  on  to  the  bed  or  the  patient's  linen. 
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Difficulties  during,  and  Complications  after,  Vensesection. 

(l)  Difficulty  in  tiuding  a  vein. — This  may  be  due  to  their  small  size, 
the  feebleness  of  the  circulation,  or  the  abundance  of  fat.  If  a  vein 
<'annot  be  made  sufficiently  distinct  by  hangino'  down  the  limb,  putting 
it  in  warm  water,  flexing  and  extending  the  wrist  and  fingers,  and 
chaling  the  limb,  one  should  be  opened  on  the  back  of  the  hand, 
or  blood  withdrawn  from  the  external  jugular  or  internal  saphena  at 
the  ankle.  (2)  In  other  cases,  where  the  patient  is  much  emaciated, 
owing  to  the  absence  of  steadying  fat  the  mobility  of  a  vein  may  enable 
it  to  avoid  piincture,  unless  a  very  sharp  instrument  be  used  and  the  vein 
well  steadied.  (3)  When  the  vein  has  been  opened,  sufficient  blood 
may  not  escape  owing  to — (a)  The  opening  may  be  a  mere  puncture. 
(h)  The  skin  opening  may  be  insufficient  in  size,  or  not  ]mrallel  in 
position  to  that  in  the  vein. — These  impediments  are  removed  by  a 
freer  use  of  the  knife,  carefiilly  made,  or  by  bringing  the  wound  in 
the  vein  parallel  with  that  in  the  skin,  (c)  A  pellet  of  fat  may  block 
the  opening  in  the  vein. — This  should  be  snipped  away.  {d)  The 
jiatient  may  faint,  (e)  A  thrombus  may  form.  This  will  disappear 
Avhen  the  venous  current  becomes  more  active.  (/)  The  bandage 
may  be  tied  too  tightly  round  the  arm.  (4)  Wound  of  the  brachial 
or  some  other  artery,  e.(j.,  an  abnormal  ulnar. — This  can  always  be 
avoided  by  a  careful  use  of  the  scalpel,  and  l)y  noting  beforehand 
the  existence  of  any  pulsation.  The  force  of  the  jet  and  the  mixture 
of  bright  with  dark  blood  will  tell  of  this  accident.  l^ressure  should 
be  carefully  applied  and  maintained  (p.  27),  and  blood  taken  from 
the  opposite  arm  if  required.  (5)  Escape  of  blood  into  the  cellular 
tissue. — This  will  lead  to  ecchymosis,  and  perhaps  formation  of  a 
thrombus,  which  may  be  absorbed,  but  which  also  may  suppurate. 
(6)  Phlebitis,  or  inflammation  of  the  lymphatics. — These  may  be  due 
to  the  use  of  dirty  instruments,  aided  by  a  low  condition  of  the  patient. 
They  should  be  most  carefully  guarded  against,  as  likely  to  lead  to 
the  following  two  most  grave  results  :  (7)  Erysipelas  and  cellulitis. 
(8)  Intense  pain  in  the  limb,  with  gradual  flexion  of  the  elbow-joint. — 
This  is  due  to  puncture  of  the  external  or  internal  cutaneous  nerves, 
which  are  connected  through  the  brachial  plexus  with,  the  motor  nerves 
to  the  brachialis  anticus  and  biceps,  which  flex  the  elbow-joint.*  The 
injured  nerve  should  be  divided,  subcutaneously  if  possible  ;  or  the  scar 
excised. 

INJECTION    OF    SALINE    FLUID.      TRANSFUSION. 

These  operations,  especially  the  first,  have  of  late  years  been  so  much 
simplified  that  every  practitioner  should  be  ready  to  inject  saline  fluid, 
owing  to  the  critical  nature  of  the  cases  which  call  for  it,  the  suddenness 
with  which  the  call  is  liable  to  come,  and  the  excellent  results  which 
often  follow. 

INJECTION    OF    SALINE    FLUID. 

While  this  method  had  been  occasionally  made  use  of  by  several 
different  workers    for    many   years — e.g.,   the    Littles    in   the    cholera 

*  Hilton,  Best  and  Pain,  p.  190. 
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epidiMuics  ;il  (lie  I.iiikIihi  lldspital  in  1  (S4<S  and  1866,  and  inaiiv 
otlu'i's.  s|)(ir;i(lic;ill\ .  at  most  nl'  oiir  liospitals, — it  was  JJr.  William 
llmitcr  who.  in  1  SSo.  hy  liis  Arris  and  (Jalc  licc^tr.res  (vide  infra), 
aj^ain  di'cw  the  at  lent  imi  of  the  j)i'<)h'ssi()n  ■'■  in  lliis  coiintiy  to  tlie 
great  imixirtanci'  of  injrclidn  of  saline  ini'iision  in  sustainin<(  life,  if 
only  siiflieient  ihiid  was  added  to  Iceej)  it  in  circulation.  ]"'urther,  it 
was  ]\lr.  W.  Arbuthnot  Lane  who,  applying'  the  above  experiments  to 
Surgery  in  two  Itrillianlly  successful  cases, f  again  drew^  the  attention 
of  the  profession  to  the  \'aluc  of  this  method  more  forcibly  than  had 
been  done  before. 

In  his  three  lectures  on  Transfusion  which  Ur.  William  Hunter  gave 
before  the  College  of  Siu'geons  {Brit.  Med.  Jourii..,  vol.  ii.  IcSSq,  pj).  117. 
237,  305),  the  advantages  of  transfusion  and  injection  of  saline  iluid 
are  contrasted,  and  tlie  following  most  important  conclusion  arrived 
at  (p.  309): — "  for  }ii'actical  ])urposes  all  the  advantages  to  be  gained 
by  transfusion  may,  1  bidieve,  be  equally  well  and  more  readily  ol)- 
tained  by  iirfusion  of  a  neutral  saline,  such  as  f  per  cent,  solution  of 
common  salt  (about  i  drachm  to  the  pint)."  It  is  cleai'ly  shown  in 
these  lectures  that,  with  regard  to  transfusion,  the  nutritive  value  of 
serum  is  so  small  that  its  chief  value  here  must  depend  upon  its 
physical  pro]:)erties,  and  these  are  in  no  respect  greater  than  those  of 
a  corresponding  quantity  of  neutral  saline  solution.  With  regard  to 
the  red  corjutscles  the  same  authority  writes  {loc.  supra  cit.,  p.  305): 
•'The  greater  the  c|uantity  of  blood  traiisfused,  the  longer  ai*e  red 
corpuscles  likely  to  remain  within  the  circulation,  and  the  more  likely 
is  their  ha3moglobin  and  the  iron  which  it  contains  to  remain  within 
the  system.  Over  this  factor,  howevei-,  we  can  execute  but  little 
control.  The  quantity  of  blood  transfusible  in  man  can  rarely  be 
more  than  al)out  5  per  cent,  of  the  blood  already  in  the  body.  And 
the  life  duration  of  the  red  coi'puscles  under  such  circumstances  is 
probably  to  be  reckoned  by  a  period  of  hours."  Again,  a  little  later 
(p.  308),  we  are  told  on  this  subject  that,  "  it  may  be  stated  that  there 
is  scarcely  a  single  condition  of  the  blood  in  which  the  want  of  red 
corpuscles  is  a  source  of  urgent  danger.  After  the  greatest  loss  of 
blood  in  animals,  a  sufficient  nuudier  of  red  corpuscles  always  remains 
in  the  circulation  to  carry  on  res])iration,  ])rovided  that  the  circulation 

is  maintained In  man  the  loss  of  blood  can  never  be  so  great 

as  in  animals.     Synco])e  occurs  earlier.     Transfusion  of  blood  is,  there- 


*  About  the  sanu!  lime  the  liit(!  Dr.  Woolridge,  in  exporinieiits  unpublished  owing  to 
his  untimel_y  (h>.ith  (aiul  alluded  to.  Lancet,  vol.  i.  1891,  p.  G26;  Jlrit.  Med.  Joitrn.. 
vol.  ii.  iS(j2.  p.  491),  was  also  proving  that,  after  hieniorrhage  sufficient  to  be  fatal, 
enough  h;cmoglobin  still  remaineil  to  sustain  life,  if  only  sufficient  fluid  were  added 
to  keep  it  in  circulation.  Dr.  Herbert  E.  Spencer  (Lancet,  vol.  i.  1892,  p.  1289) 
considers  that  Golz  {Vircli.  Arch.,  i5d.  xxi.  and  xxix.),  and  Kronccher  and  Sander 
(^Berl.  Min.  Woch.,  1879,  No.  52),  were  the  first  to  suggest  saline  infusion  and 
explain  its  action.  Dr.  Spencer  claims  (loc.  .mpra  cit.')  the  first  successful  case  of 
injection  of  saline  fluid,  in  a  patient  tlie  subject  of  post-partuni  hasmorrhage,  as  long 
ago  as  April  1888. 

t  One  of  these  cases  is  jjublished  (Lancet,  vol.  ii.  i8yi,  j).  62C).  Tlie  other  was  a  case 
admitted  for  haemorrhage  after  partial  removal  of  the  tonsil.  Here,  by  ligature  of  the 
common  carotid  and  injection  of  saline  fluid,  the  paticuit  was  rescued  from  the  very 
gravest  peril. 
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foi-e,  never  required  ior  the  purpose  of  supplying  red  corpuscles  to 
carry  on  respiration  after  sudden  loss  of  blood  in  a  patient  previously 
healthy.  The  immediate  source  of  danger  in  such  cases  is  not  the 
\\ant   of  red  corpuscles,  but  the  disturbance  of  the  relation   between 

the  vascular  system  and  its  contents The  immediate   source 

of  danger  from  sudden  loss  of  blood  is  the  fall  in  the  blood-pressure 
to  a  point  where  the  circulation  is  unable  to  be  maintained.  The 
obvious  indication,  therefore,  is  to  raise  the  pressure  within  the 
vessels."  Dr.  Hunter  then  points  out  that,  hulh  for  hull-,  pux^e  or 
defibrinated  blood  must  possess  a  certain  physiological  value^ — e.g.,  a 
greater  and  more  immediate  effect  in  restoring  the  tone  of  the  vaso- 
motor centre  than  saline  solutions.  "  These  advantages,  however, 
are  more  than  neutralised  by  the  greater  disadvantages — namely, 
(i)  the  difficulty  of  obtaining  blood  in  sufficient  quantity  or  with 
sufficient  rapidity  as  compared  \\ith  the  ease  with  which  simple  saline 
solution  can  be  prepared  ;  (2)  the  danger  attending  the  transfusion  if 
compared  with  the  absolute  freedom  from  danger  possessed  by  salt 
solution ;  and  ('3 )  the  doubtful  value  of  the  transfusion,  whether 
hasmogenic  or  ])]iysical,  when  com2:)ared  with  saline  fluid." 
The  chief  indications  are  : 

1.  Acute  traumatic  anaemia,  such  as  ha?morrliage  after  accidents, 
operations,  cut  throat,  and  that  connected  with  childljirth. — Five  most 
carefully  reported  and  instructive  cases,  under  the  care  of  Mr.  Pye  Smith, 
of  Sheffield,  will  be  found  in  the  Lancet,  vol.  i.  1892,  p.  913  ;  of  these 
three  were  successful.  In  two  Mr.  Pye  Smith  made  use  of  the  infusion 
of  saline  solution  Jiefore  the  amputation.  Dr.  Herbert  Spencer's  paper, 
already  referred  to,  gives  good  instances  of  the  cases  in  which  infusion 
may  be  resorted  to  with  benefit  in  the  haemorrhage  of  childbirth — e.</.. 
cases  of  accidental  ha?morrhage,  placenta  j^nevia,  and  adherent  placenta. 

2.  Collapse  and  shock. — Here  infusion  of  saline  solution  may  also 
be  resorted  to,  but  less  hopefully,  ^^'ith  a  view  of  stimulating  the  weak 
action  of  the  heart  and  combating  the  loss  of  vascvilar  tone  which 
accompanies  it.  The  injection  of  strychnia  (gr.  -^  of  the  sulphate) 
hypodermicalh'  is  especially  indicated  here. 

The  late  Dr.  SturKCS  published  (^Lancet,  vol.  i.  1S92.  p.  86)  a  case  in  which  severe 
collapse  from  vomiting  and  diarrh(£a  in  a  child  of  nine  mouths,  the  subject  of  con- 
genital syphilis  and  rickets,  was  successfully  tided  over  by  the  infusion  of  salt  solution 
injected  by  Mr.  Horace  CoUier.  Other  treatment  having  failed,  the  left  external 
jugular  was  exposed,  and  12  ounces  of  distilled  water  containing  36  grains  of  common 
salt  and  rather  more  than  a  drachm  of  brandy  were  slowly  injected.  The  very  marked 
restlessness  which  followed  was  combated  with  opium.     The  child  recovered. 

3.  Other,  rarer,  indications  are  diabetic  coma  and  septicaemia  ;  in 
the  latter  on  the  ground  that  it  facilitates  the  removal,  especially 
by  the  kidne3''s,  of  the  micro-organisms  and  their  toxins. 

4.  In  the  case  of  certain  poisons — e.g.,  carbolic  acid -Dr.  r)liver,  of 
Newcastle  (Prof.  Allbutt"s  Systeru  of  Medicrne,  vol.  ii.),  drew  attention 
to  the  insufficiency  of  washing  out  the  stomach  Avhen  once  a  poison 
like  carbolic  acid  has  got  into  the  blood,  and  to  the  need  of  infusing 
with  saline  fluid,  as  this  is  in  great  part  rapidl}^  excreted  by  the  kidneys 
and  cai-ries  much  of  the  poison  away  with  it.  It  is  to  Dr.  Powell, 
House-Physician   at   the   Koyal   Infirmarv,   Newcastle,   that   the   merit 
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is  (hit'  of  juittiui;'  tlic  above   oj)iiiioii   to   a   iuo8t  successt'ul   test  (Lancet, 
1898,  Nov.  19,  p.  1326). 

A  woman,  ict.  21,  wlio  hail,  almut  lliicc-iiuaricrs  oi  an  liuur  bt-iurc  hiT  admission, 
swaliowod  sevi'n  drachms  of  ordinary  cummercial  carbolic  aciil,  was  brought  in,  in  a 
state  of  coma  and  collapse.  While  the  stomach  was  being  washed  out,  the  left  internal 
saphcna  was  opened  in  the  leg.  ami  eight  ounces  of  blood  removed.*  Four  pints  of  a 
saline  solution,  at  a  lempeiaturc;  of  110°,  were  then  injected.  Half  a  pint  of  milk 
beaten  up  with  two  eggs  was  given  by  the  stomach-tube.  The  pulse  and  respiration 
gradually  improved.  Glycerine  in  drachm  doses  was  given  frequently  to  allay  the 
burning  sensation  in  the  pharynx  and  oesophagus.  For  three  days  the;  urine  was  dark 
green,  but  never  contained  allnimcn.     Recovery  was  rapid  and  complete. 

Method. — Tlie  iiistrunients  iised  should  be  as  simple  as  possible. 
A  teaspoonful  of  common  salt  is  dissolved  in  water  M'hich  has  been 
recently  boiled. f  About  four  pints  of  such  a  solution  should  be  at 
hand,  and  kept,  covered,  at  a  temperature  of  about  100°.  The  skin 
over  the  vein  selected  is  first  sterilised.  The  vessel  chosen  is  usually 
the  median  basilic  or  the  cephalic.  Either  is  exposed  hj  an  oblique 
incision  beginning  to  the  inner  or  outer  side  of  the  biceps  tendon. 
Where  there  is  any  difficulty  in  finding  a  vein  here,  owing  to  their 
collapsed  state  or  to  the  arrangement  not  being  normal,  a  skin-flap 
should  be  turned  up,  or  gentle  pressure  made  on  the  basilic  or  the 
cephalic  a  little  higher  up,  and  the  trunk  exposed  here.  Or  the 
patient's  leg  may  be  allowed  to  hang  down,  and  the  internal  saphena 
opened  just  in  front  of  the  malleolus.  Two  catgut  threads  are  now 
passed  under  the  vein  exposed.  The  lower  being  tied  round  the  nozzle 
of  the  cannula  (one  of  metal  or  glass  may  be  used,  as  long  as  it  is 
of  appropriate  size  and  sterilised),  any  large  convenient  syringe  is 
attached  to  the  cannula  by  means  of  india-rubber  tubing,  and  the 
fluid  is  slowly  injected.  A  word  as  to  the  cannula  and  syringe.  The 
former  are  sold  both  sharp-pointed  and  blunt :  the  first  are  said  to  have 
the  advantage  of  more  readily  entering  a  collapsed  vein,  but  it  must 
be  remembered  that  it  is  easy  to  send  one  of  these  between  the  coats 
of  the  vein,  or  even  to  transfix  it.  I  prefer,  therefore,  a  small  cannula 
with  a  blunt  point.  The  cannula  should,  if  possible,  possess  a  stop- 
cock, but  this  is  not  necessary.  The  syringe — of  glass,  if  possible,  and 
only  used  for  this  purpose,  to  ensure  cleanliness — should  be  a  large  one, 
and  the  piston  fit  snugly;  but  as  these  essentials  in  a  glass  sja-inge 
are  difficult  to  secure,  and  as,  even  with  a  large  one,  the  process  of 
injecting  four  or  five  pints  is  somewhat  prolonged,  and  allows  of 
several  opportunities  of  admitting  air  into  the  circulation,  it  is  pre- 
ferable   to    inject    the    fluid    with    a    funnel    and    four    to    six   feet    of 

*  Commenting  on  this  step,  the  Editor  of  the  Lancet  expressed  his  doubts  as  to 
whether  much  beuetit  can  be  expected  from  it,  owing  to  the  limited  quantity  of  blood, 
and,  therefore,  the  small  corresponding  percentage  of  the  poison,  which  can  be  with- 
drawn. 

t  The  use  of  milk,  which  has  been  employed  by  some— <'.</.,  Dr.  Thomas,  of  New  York— 
as  safer  and  more  nutritious  than  saline  infusion,  should  be  rejected  absolutely.  Both 
claims  are  quite  unfounded  for  infusion  purposes.  Dr.  Schiifcr  Qor.  supra  c'd.^  found 
that  the  injection  of  milk,  after  dogs  had  been  reduced  by  bleeding  to  an  almost  lifeless 
condition,  caused  a  temporary  rise  in  the  blood-pressure  but  no  permanent  beuefit. 
After  death  the  blood  corpuscles  were  found  to  be  disintegrated,  and  the  blood 
swimmins;  with  bacteria. 
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india-rubber  tubing  about  half  an  inch  in  diameter.  The  jug  from 
which  the  fluid  is  poured  into  the  funnel  should  be  held  about  five  feet 
above  the  patient.  It  should  take  from  fifteen  to  thirty  minutes  to 
inject  two  to  three  pints  of  saline  fluid,  the  amount  usually  required,  or 
even  more,  up  to  five  or  six  pints.  Care  must  be  taken,  while  the  fluid 
is  being  injected,  that  no  air  enters,  that  there  is  no  kinking  or  blocking 
of,  or  leakage  from,  the  apparatus  employed.  The  chief  guides  are 
the  return  of  the  pulse,  with  increase  in  volume  and  diminution  in 
rate  (say  a  fall  from  130  to  90),  return  of  colour  and  fulness  to  the 
face,  increase  in  consciousness,  &c.  The  operation  having  been  com- 
pleted, the  remaining  ligature  is  tied  just  below  the  opening  in  the 
vein,  and  the  little  wound  closed  and  dressed  with  aseptic  precautions. 
Any  thick  scar  in  front  of  the  elbow-joint  will  embarrass  its  movements. 
Where  the  necessary  apparatus  cannot  be  procured,  or  in  cases  of 
severe  haemorrhage  where  all  the  bleeding  points  cannot  be  controlled, 
and  where  the  injection  of  saline  fluid  will  thus  defeat  the  only  means 
of  arresting  the  bleeding,  e.7.,  clotting,  one  or  two  pints  may  be  very 
slowly  injected  into  the  cellular  tissue  of  the  axilla?. 


TRAI^SFUSION. 

As  it  is  still  disputed  lio\\-  far  transfusion  of  blood  is  useful  in  such 
diseases  as  pernicious  anaemia,  this  operation  will  be  described  here, 
though  it  is  clear  that  in  the  ver}^  great  majority  of  indications  it 
has  been  replaced  by  infusion  of  saline  solution,  chiefly  on  account 
of  the  difficulty  with  which  sufficient  quantity  of  blood  is  obtainable. 

With  regard  to  transfusion  in  pernicious  anaemia,  Dr.  Hunter 
(loc.  sup'a  cit.)  spoke  as  follows  :  "In  idiopathic  anjemia,  pernicious 
antemia,  and  leucocytha?mia,  transfusion  of  blood  can,  in  my  opinion, 
never  be  indicated.  In  both  the  condition  of  the  blood  is  the  result 
ot  changes  in  the  blood-forming  or  blood-destroying  processes,  or  both. 
In  leucocytha?mia  the  disturbance  is  one  of  blood-formation  in  the  first 
instance,  evidenced  by  the  increase  of  the  leucocytes  of  the  blood, 
while  the  diminution  in  the  number  of  the  red  I  find  to  be  due  in  great 
part  to  excessive  blood-destruction,  probably  induced  by  the  activity  of 
the  leucocytes.  In  pernicious  ant^mia,  the  condition  of  the  blood  is 
mainly  the  result  of  excessive  destruction.  Transfusion  of  blood  under 
such  circumstances  is  not  unattended  by  dangers,  as  we  have  seen,  but 
is  followed  in  most  cases  by  rapid  destruction  of  the  red  corpuscles, 
as  evidenced  by  fever,  sometimes  by  hsemoglobinuria,  occasionally 
also  by  increase  in  the  slight  icterus  which  so  freciuently  mai'ks  the 
progress  of  the  disease."  On  the  other  hand,  at  a  meeting  of  the 
Edinburgh  Medico-Chiriirgical  Society  (Lancet,  vol.  i.  1 892,  p.  24), 
Dr.  Brakenbridge  and  Dr.  Affleck  claimed  STiccessful  cases. 

Dr.  .J.  R.  Philpots  (^Brif.  Med.  Joirni.,  vol.  i.  1894,  p.  162)  also  mentions  a  successful 
case  in  which  the  transfusion  was  performed  by  Mr.  C.  E.  Jennings.  Here  16  ounces  of 
blood  were  transfused,  the  blood  mingling  •'  in  its  passage  with  about  10  ounces  of  saline 
fluid,  and  about  16  ounces  of  saline  fluid  were  infused  into  the  donor's  veins  to  replace 
the  blood  given." 

One  other  condition  in  which  transfusion  of  blood,  aided  perhaps 
by  infusion    of   saline    solution,   may    be    beneficial,    is    poisoning   by 
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carbonic  oxide  o'as.  Ilci-c.  ])crhaps,  it  would  Ix'  well  to  j^ct  i-id  of 
some  of  the   poisoned  blood  by   a  ])reliniinary   l)lood-leltin<j;-. 

There  are  two  methods — A.  Direct,  in  which  blood  is  conveyed 
directly  from  one  ))erson  into  another;  and  H.  Indirect,  in  which 
blood  separated    li'oiu    its  fibrin,   or  some  other  iliiid.    is   thrown   in. 

Direct. — Owin*;-  to  want  of  sj)ace  T  shall  describe  this  alone.  It  is 
])robal)ly  preferable  to  inject  blood  without  ex])osure  to  air  and  without 
manipulation  in  the  few  cases  in  which  this  method  may  be  called  for. 

Method. — (Fig.  53.)  Dr.  Avelinit's,  modified  hy  Mh.  Cnirrs. — As 
I  have  only  space  for  one  here,  I  shall  describe  that  with  which  1  am 


A  and  B  are  the  hands  of  assistants  holding  the  afferent  and  efferent  tubes  and  the 
lips  of  each  veussectiou  wound  together.  The  cannulas  being  inserted  into  the 
veins,  the  bulb  and  tubing,  filled  with  warm  saline  solution,  and  kept  so  by  the  taps 
or  clips,  are  fitted  into  the  cannulae.  Then  the  taps  are  turned  or  the  clips  removed, 
and  the  tubing  compressed  by  d,  and  the  bulb  squeezed  by  c.  The  tube  is  then 
squeezed  by  shifting  d  to  d'.  The  bulb  then  expanding  draws  in  blood,  when  the 
manipulation  just  described  is  repeated.  The  bevelled  end  of  the  afferent  tube  is  so 
made  that  it  may  slip  easily  into  the  collapsed  vein  of  the  patient.  (Aveling,  Obst. 
Trans.,  vol.  vi.,  May  4,  1874.) 

most  familiar.  It  is  simple  and  inexpensive,*  and  has  the  advantage 
of  measuring  the  blood  sent — viz.,  two  drachms  at  each  sc[ueeze  of  the 
bulb. 

The  veins  being  exposed  and  probes  passed  beneath  them,  the 
apparatus  is  filled  with  a  warm  solution  of  sodium  chloride,  and  a  clip 
placed  at  either  end.  The  arms  of  receiver  and  donor  being  in  the 
position  given  above,  the  vein  of  the  receiver  is  opened  with  sharp 
scissors,  and,  pressure  being  made  just  below  the  opening  in  the  vein, 
so  as  to  prevent  blood  obscuring  the  opening,  the  cannula  is  inserted. 
The  other  canniila  is  then  inserted  into  a  vein  of  the  giver,  and  both 

*  I  may  rcmiml  my  readers  that,  as  in  the  case  of  all  india-rubber  instruments,  this, 
unless  kept  carefully  and  looked  at  from  time  to  time,  is  liable  to  be  found  cracked 
and  useless  at  the  moment  of  need.  I  believe  the  only  means  of  realh'  ensuring  the 
preservation  of  india-rubber  is  to  keep  it  under  water.  Mr.  Cripps  {Diet,  of  Sunj., 
vol.  ii.  p.  660)  has  removed  one  source  of  clotting  by  replacing  with  clips  the  taps 
shown  in  Fig.  53. 
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are  held  ssteadily  by  an  assistant.  Transfusion  is  then  performed  as 
follows  : 

'•  The  clips  having  been  i-emoved  from  the  tube  at  either  end,  the 
operator  makes  the  necessar}^  valve  to  prevent  regurgitation  by  com- 
pressing, with  the  finger  and  thumb  of  one  hand,  the  tube  between  the 
central  ball  and  the  giver.  He  then  slowly  squeezes  the  ball,  with  the 
effect  of  driving  the  water  it  contains  gently  into  the  vein  of  the 
recipient;  then,  having  compressed  the  tube  between  the  ball  and  the 
recipient,  he  removes  the  finger  and  thumb  from  off  the  tube  on  the 
opposite  side,  allowing  the  l^all  to  expand  Avitli  the  blood  coming  into 
it  from  the  arm  of  the  giver.  AVhen  the  ball  is  full  the  manipulation 
just  described  is  repeated,  and  the  blood  passes  into  the  vein  of  the 
receiver.  In  this  manner,  each  time  the  ball  is  compressed,  two  drachms 
of  blood  are  injected  into  the  veins  of  the  patient.  Should  the  syringe 
appear  to  become  blocked,*  or  work  unsatisfactorily,  it  can  be  detached 
and  washed  out  without  removing  the  cannulje  from  the  veins." 

Risks  and  Dangers  of  Transfusion. — Amongst  these  are  : 

1.  Emboli  and  their  results. 

Dr.  W.  Hunter  (loc.  supra  cit.,  pp.  306,  307)  points  out  that  very  grave 
symptoms,  due  to  widespread  thrombosis  and  spasm  of  the  capillaries, 
especially  of  those  of  the  gastro-intestinal  mucous  membrane  and  lungs, 
may  follow  on  transfusion  of  blood  with  or  without  sodium  phosphate. 
The  most  frequent  of  these  are  abdominal  pain,  diarrhrea.  albuminuria, 
haemoglobinuria,  &c.  Furthermore,  one  great  feature  of  defibrinated 
blood,  however  obtained,  is  the  uncertainty  of  its  action.  It  is  some- 
times quite  harmless,  at  others  highly  dangerous — this  result  being 
entirely  independent  of  the  quantity  injected  or  the  care  taken  in 
injecting  it. 

It  has  been  suggested  that  some  saline  solution  having  the  power  of 
delaying  the  coagulation  of  blood — e.g.,  sodium  phosphate — should  be 
added  to  the  blood  before  it  is  transfused  (Braxton  Hicks,  Gui/s  Hosp. 
Bep.,  vol.  xiv.).  Dr.  W.  Hunter  (loc.  supra  cit.,  p.  305)  condemns  the  use 
of  this  salt.  He  is  of  opinion  that  the  use  of  even  a  |  per  cent,  solution 
of  sodium  phosphate  will  cause  red  corpuscles  to  break  up  within 
twenty-four  hours,  and  that  the  use  of  this  salt  along  with  blood  will  not 
prevent  the  occurrence  of  those  capillary  thromboses  which  are  known 
to  follow  on  transfusion  of  blood  by  itself. 

Except  for  those  cases  where  infusion  of  saline  solution  has  failed,  or 
where,  as  in  pernicious  anaemia,  it  is  desired  to  inject  blood  and  to  add 
to  the  amount  injected,  it  is  not  likely  that  the  employment  of  sodium 
phosphate  will  be  continued. 

2.  Evidence  of  blood  being  thrown  in  too  rapidlj^  for  the  system  of 
the  receiver — e.;/.,  headache,  flushing,  precordial  oppression,  &c. 

3.  Perhaps  septic  absorption,  if  the  blood  has  been  exposed  too  long. 

4.  Many  of  the  risks  already  given  under  the  head  of  "  Venfesection " 
(p.  104)  will,  of  course,  be  present  here  also. 

*  A  case  in  which  this  occurred  will  be  found  related  by  Dr.  Hoggaii,  Urit.  Med. 
Journ.,  1877.  vol.  ii.  ]).  726. 
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LIGATURE    OF    THE    BRACHIAL    ARTERY    AT    THE 
BEND    OF    THE    ELBOW     Ki-s.   40.    54  and    55;. 

This  operation,  coininou  enuu^li  lit'ty  years  at^o  owiiij;- to  the  frequency 
of  vena>section  and  the  facility  with  which  tlu'  bracliial  artery  was 
wounded,  will  be  briefly  described  here. 

Indications. — (i)  Wound  of  the  artery,  especially  after  vena3section,  or 
tenotomy  of  the  biceps  tendon  (here  a  ligature  above  and  below  the 
wound  will  be  required),  or  a  flying  chip  of  metal  (Williamson.  Brit. 
Med.  Jonrn.,  yo\.  a.  1896.  p.  151 1).  (2)  Traumatic  aneurysm,  wliether 
arterio-venous  or  no.  also  occurring;'  after  accidents  such  as  the  above. 


Fio.  54- 


1^3     45 


Ligature  of  the  brachial  artery  at  the  bend  of  the  elbow,  i,  Artery  surrounded 
by  its  venae  comites,  from  the  inner  of  which  a  branch  passes  to  4  (basilic  vein). 
2,  Bicipital  fascia.  3,  Median  nerve.  4,  Basilic  vein.  5,  Biceps  tendon.  (Too 
much  of  the  artery  is  shown  cleaned.) 

Guide. — The  inner  side  of  the  biceps  tendon. 
Relations  : —  Ix  Froxt. 

Skin  ;  fascire ;  bicipital  fascia  ;  median  basilic 
vein.  Branches  of  internal  and  external 
cutaneous  ner^  e. 

Inside. 
Median  nerve. 
Vena  comes. 
Behind. 
Brachialis  anticus. 


Outside. 
Biceps  tendon. 
A^ena  comes. 


Brachial  artery 
at  baud  of  elbow. 


Operation  (Figs.  40,  54  and  55). — The  limb  being  steadied,  with  the 
elbow  slightly  flexed,  the  site  of  the  biceps  tendon  should  be  defined,  and 
also  that  of  any  large  veins,  by  making  pressure  a  little  above  the  pro- 
posed site  of  ligature.  An  incision  about  2  inches  long  is  then  made,  a 
little  to  the  inner  side  of  the  biceps  tendon,  through  the  superlicial 
fascia  carefully,  so  as  to  avoid  the  median  basilic  vein  and  its  companion, 
the  internal  cutaneous  nerve.  If  these  are  %een,  they  must  be  drawn 
inwards.  The  deep  fascia  is  then  divided  on  a  director,  this  and  the 
semilunar  fascia  of  the  biceps,  which  strengthens  it,  being  interfered  with 
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as  little  as  iiossiltle.  Tlie  artery,  ^\'ith  its  venae  comites,  lies  directly 
Tinderneath.  The  needle  should  be  passed,  after  the  veins  are  separated 
and  the  artery  (deaned,  from  within  outwards,  so  as  to  avoid  the  median 
nerve,  which  lies  more  deeply  on  the  inside.* 

In  the  case  of  traumatic  aneurvsm,  arterio-venous  or  no,  resisting  other 
treatment,  tlie  old  operation  of  placing  double  ligatures!  will  be  prefer- 
able to  the  Hmiterian  one,  ^\'hich  runs  the  risk  of  overlooking  the  pos- 
sibility of  a  rather  higher  division  than  usual  of  the  brachial  into  radial 
and  iilnar.  If  nnich  haemorrhage  is  expected,  the  brachial  should  be 
compressed  about  the  middle  of  the  arm  with  an  Esmarch's  bandage,  or 
the  vessel  controlled  by  a  reliable  assistant.  The  median  basilic  vein 
will,  in  many  cases  of  arterio-venous  aneurysm,  be  found  much  dilated  by 
the  entrance  of  arterial  blood.  Occasionally  it  has  been  obliterated.  In 
ordinary  traumatic  aneurj^sm,  the  sac  should  be  cut  away  with  scissors, 
after  the  artery  above  and  below  has  been  secured. 

This  operation  at  the  bend  of  the  elbow  should  always  be  performed 

Fig.  55- 


Incision  for  ligature  of  brachial  artery  at  the  bend  of  the  elI)ow  (left\  shown 
dissected,  i,  2,  3,  Tendon  of  biceps  and  outer  and  inner  flaps  of  bicipital  fascia. 
4,  Basilic  vein.  5,  Median  nerve.  The  artery  is  seen  surrounded  by  its  two  venae 
comites,  the  sheath  having  been  freely  removed.     (Farabeuf.) 

with  the  utmost  carefulness  at  the  time,  and  pains  taken  with  the  after- 
treatment,  so  as  to  ensure  the  minimum  of  disturbance  and  the  smallest 
amount  of  cicatrix,  and  thus  to  interfere  as  little  as  possible  with  the 
movements  of  the  elbow. 

*  If  it  be  ncoilful  to  prolong  the  incision  downwards  so  ;is  to  secure  the  upper  end  of 
the  radial  or  ulnar,  the  bicipital  fascia  must  be  divided  more  freely,  and  the  median 
basilic  vein  secured  if  it  cannot  be  draw  a  to  one  side. 

t  Here  ligatures  will  be  required  above  and  below  the  communication  with  the  vein  iu 
the  case  of  aneurysmal  varix,  and  above  and  below  the  sac  if  the  surgeon  is  dealing  with 
a  varicose  aneurysm.  It  will  be  better  (the  artery  being  commanded  above)  to  open  the 
sac,  and  thus  find  the  apertures  into  the  artery  by  the  aid  of  a  small  bougie.  As  Mr. 
Holmes  i'Syiit.  of  Surfj.,  vol.  iii.  p.  92)  points  out,  the  other  plan  of  attempting  to 
find  and  tie  the  artery  without  opening  the  sac  presents  these  difficulties — viz.,  that  the 
artery  is  surrounded  by  dilated  and  closely  packed  veins,  and  that  below  tlie  sac  it  is  of 
small  size. 


CHAPTEJl     V. 

OPERATIONS    ON    THE    ARM. 

LIGATURE    OP    BRACHIAL    ARTERY  (Figs.  40,   54  and   56). 

This  is  performed  {a)  in  the  middle  of  the  arm,  and,  much  more  rarely, 
(h)  at  the  bend  of  the  elbow,  the  operation  last  described. 

('/)  In  the  Middle  of  the  Arm  (Fig.  56). 
Indications. 

I.  Chietly   Avounds   of  the  palmar  arch,   resisting  pressure   (p.  27). 
2.  Wound   of  the   artery   itself  by    a  penknife,*  bayonet,   bullet,   &c. 

Fig.  55. 


The  iii:)per  hook  draws  aside  the  biceps  and  the  median  nerve;  the  lower,  the 
basilic  vein  and  the  triceps.  The  inner  vena  comes  is  seen  in  the  bottom  of  the 
wound.  The  sheath  of  the  artery  has  been  opened  and  a  small  portion  cleaned 
ready  tor  the  passage  of  the  ligature. 

3.  Gunshot  wound   of  the   elbow,   leading   to    secondary    haemorrhage 
resisting  other  treatment.      4.  Angeioma  of  hand. 


*  Mr.  Sheild  (Lancet,  1887,  vol.  i.  p.  978)  ha.s  recorded  a  case  of  stab  wound  of  the 
brachial,  with  many  points  of  interest.  A  penknife  wound  had  reached  the  artery  by 
passing  from  without  inwards  through  the  biceps.  The  bleeding  was  arrested  by  ])res- 
sure.  The  wound  healed,  and  twenty  days  later  a  fall  caused  the  cicatrix  to  give  way, 
profuse  hemorrhage  following.  Esraarch's  bandage  being  applied,  a  free  incision  was 
made,  and  the  bleeding  point  found  by  searching  with  a  bent  probe,  the  end  of  which 
passed  into  an  opening  in  the  brachial  artery.  Ligatures  were  applied  above  and  below. 
Owing  to  the  swelling  of  the  arm  no  sutures  were  used.     A  good  recovery  took  place. 
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In  March  1891  I  tied  first  the  brachial,  ami,  five  months  later,  the  radial  and  ulnar 
arteries,  for  a  congenital  angeioma  with  much  erectile  tissue  aflFecting  all  the  fingers 
and  the  palm  of  the  hand  in  a  girl  aged  18.  By  the  first  operation  the  vascularity  was 
quickly  reduced;  the  second,  aided  by  catgut  setons,  was  followed  by  very  marked 
shrinking,  and.  ultimately,  a  complete  cure. 

5.  Wound  of  one  of  the  arteries  of  the  forearm,  followed  by  severe 
haemorrhage,  a  sloughj^  condition  of  the  parts  preventing  ligature  of 
the  vessel  above  and  below  the  wound. 

In  the  year  1882  a  patient  came  under  my  care  for  secondary  hemorrhage  from  a 
wound  of  the  forearm,  inflicted  by  the  bursting  of  a  gun  in  rook-shooting.  The  parts 
were  much  swollen  and  sloughy ;  the  iilnar  artery  in  its  middle  third,  from  which  the 
haemorrhage  was  coming,  was  greenish  in  colour,  and  apparently  not  in  a  condition  to 
hold  a  ligature.  A  good  recovery,  with  no  further  hfemorrhage.  took  place  after  ligature 
of  the  brachial  in  the  middle  of  the  arm. 

In  1885  I  had  occasion  again  to  tie  this  artery,  for  haemorrhage  occurring  repeatedly 
a  few  days  after  a  suppurating  palmar  bursa  had  been  opened  in  the  usual  way,  above 
and  below  the  anterior  annular  ligament.    The  patient  recovered  vrith  a  weakened  limb. 

6.  Traumatic  and  spontaneous  aneurysm.  In  traumatic  aneur^'sm, 
whether  of  the  brachial  or  the  arteries  of  the  forearm,  the  old  operation 
is  preferable  to  the  Hunterian.  as  the  sac  is  often  imperfect.       * 

Dr.  H.  Bousquet  records  (Conr/res  Franq.  de  Chir.,  1895.  p.  741)  a 
case  of  traumatic  aneurysm*  of  the  forearm,  dating  to  a  gunshot  injury, 
cured  by  excision  of  the  sac. 

A  labourer,  while  poaching,  received  a  charge  of  'No.  6  shot,  which,  entering  in  the 
lower  third  of  the  forearm,  passed  obliquely  upwards  almost  as  high  as  the  elbow.  The 
wound  healed  in  about  six  weeks.  Evidence  of  an  aneurysm  became  manifest  thirteen 
days  after  the  injury,  but  operative  treatment  was  refused.  Six  months  after  the  accident, 
an  Esmarch's  bandage  having  been  applied,  an  incision  was  made  over  the  swelling, 
which  was  now  of  a  pyriform  shape,  and  reached  from  the  middle  of  the  arm  to  the 
lower  third  of  the  forearm.  The  brachial  artery  having  been  tied  as  low  down  as 
possible,  the  aneurysm  was  separated  from  the  adjaoent  structures.  In  spite  of  much 
care,  its  walls,  which  were  very  thin,  gave  way  at  several  spots.  Its  interior  was  filled 
with  passive  clot.  Its  lower  extremity  was  embedded  in  the  cicatrix  of  the  wound. 
The  aneurysm  probably  sprang  from  the  arteries  of  the  forearm  near  their  origin,  perhaps 
also  in  the  brachial.  The  removal  of  the  aneurysm  left  a  large  cavity,  of  which  the  floor 
was  formed  by  the  interosseous  membrane,  and  the  sides  by  muscles  of  the  forearm. 
Several  vessels  were  tied  before  and  after  the  removal  of  the  Esmarch's  bandage.  As 
it  was  impossible  to  bring  so  large  a  wound  together,  it  was  plugged  with  iodoform 
gauze.     The  patient  recovered  with  a  useful  limb. 

With  regard  to  spontaneous  aneurysms,  it  is  well  known  that  these 
are  very  rare  in  the  upper  extremit3%  and  usually  associated  with  cardiac 
disease.  When  this  complication  is  present,  ligature  will  only  be 
thoua'ht  of  when  the  aneurysm  is  rapidly  increasing,  or  causing  painful 
pressure  upon  a  nerve.     Cocaine  may  be  useful  here. 

Line. — From  the  junction  of  the  middle  and  anterior  thirds  of  the 
axilla,  along  the  inner  edge  of  the  coraco-brachialis  and  biceps,  to  the 
middle  of  the  elbow  triangle.  This  line  is  of  especial  importance,  when, 
owing  to  swelling.  &c.,  the  edge  of  the  biceps  is  difficult  to  make  out. 

Guide. — The  above  line  and  the  inner  edge  of  biceps. 


*  The  aneurysm  is  also  described  as  arterio-venous.  but  no  evidence  of  this  is  given. 
The  account  of  the  vessels  affected  is  practically  nil. 


MdArn.'i-;  oi-  ■I'lii']  1!i;.\ciiiai.  ix  tiiI';  arm.  n 

Relations  in  ann  : —  Ix  Fkont. 

Skin;  fascia?;  branches  of  internal  and  cxtcnial 

cutaneous  nerves. 
Median  nerve*  (about  the  centre  of  the  arm). 


Outside. 

Inside. 

Coraco-brachialis  (above). 
Biceps. 

Brachial 

Uhiar  nerve. 

Internal  cutaneous  nerve. 

Vena  comes. 

artery 
ill  arm. 

Vena  comes. 

Basilic  vein,  superficial  to 
deep  fascia  in  lower  half, 
beneath  it  above,  usually. 

Behind. 

Triceps  (middle  and  inner  heads) ;  coraco- 
brachialis  ;  brachialis  anticus. 

Musculo-spiral  nerve  and  superior  profunda 
artery  (above). 

Collateral  Circulation. 

(a)  If  the  ligature  be  placed  above  the  superior  profunda,  the  vessels 
chiefly  concerned  will  be — 

Above.  Below. 

The  subscapular )  ^^.j^j^        ^j^^  -^^^  profunda. 

The  circunitlex     ) 
(h)  If  the  ligature  be  placed  below  the  superior  profunda — 

Above.  Below. 

/  The  radial  recurrent. 

„,  .  n      1  -^1     \    The  posterior  ulnar  recurrent, 

ihe  superior  proiunda    with    <    mi      •   j.  4. 

-•^  i  I    The  interosseous  recurrent. 

\  The  anastomotica  magna, 
(c)  If  the  ligature  be  placed  below  the  inferior  profunda — 

Above.  Below. 

/  The  radial  recurrent. 

The  superior  profunda )      -^     \  The  ulnar  recvirrents. 

The  inferior  profunda  )  j  The  interosseous  recurrent. 

V  The  anastomotica  magna. 

Abnormalities. — These  are  so  far  from  infrequent  f  that  the  surgeon 
must  be  prepared  for  the  following : 

1.  The  artery  being  in  front  of  the  nerve. 

2.  A  high  division  of  the  artery.  According  to  Mr.  Quain,  in  one  out 
of  every  live  cases  there  were  two  arteries  instead  of  one  in  some  part, 
or  in  the  wliole,  of  the  arm.  The  point  of  bifurcation  is  thus  described 
by  Gray :  "  It  is  most  frequent  in  the  upper  part,  less  so  in  the  lower 
part,  and  least  so  in  the  middle,  the  most  usual  point  for  the  applica- 
tion of  a  ligature  ;  under  any  of  these  circumstances,  two  large  arteries 
would  be  found  in  the  arm  instead  of  one.     The  most  frequent  fin  three 


*  In  one  out  of  every  six  cases  the  median  nerve  lies  under  the  artery  (Skey, 
loc.  sitpra  cif.,  p.  269). 

f  Numerous  instances  of  these  are  figured  by  Mr.  Reeves  in  the  Appendix  to  his 
Human  Morphology,  vol.  i.  p.  692  ct  scq. 
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out  of  fourj  of  these  peculiarities  is  the  high  origin  of  tlie  radial.  That 
artery  often  arises  from  the  inner  side  of  the  brachial,  and  runs  parallel 
with  the  main  trunk  to  the  elbow,  where  it  crosses  it,  lying  beneath  the 
fascia ;  or  it  may  perforate  the  fascia,  and  pass  over  the  artery  imme- 
diately beneath  the  integument."* 

3.  The  artery  may  be  partially  covered  b}^  a  muscular  slip  given 
off  from  the  pectoralis  major,  biceps,  coraco-brachialis,  or  brachialis 
anticTis. 

Fig.  57. 


Anterior  circumflex  A. 
Posterior  circumflex  A. 

Superior  radial  collateral  A. 
(Henle.) 
Superior  profunda  or  inferior 
radial  collateral  A.     (Henle.) 


Descendinp  articular  branches  i,-,  j. 

of  superior  profunda  A. 


Posterior    interosseous   recur- 
rent A. 


Radial  recurrent  A.      \ 


Posterior   interosseous   recur- 
rent A. 


- Acromio-thoracic  A. 
Axillary  A. 

Subscapular  A. 
Dorsalis  scapuhe  A. 


Inferior  profunda  A.,  or  superior 
ulnar  collateral. 


Anastomotica  magna  A.,  or  inferior 

ulnar  collateral. 
Posterior  branches  of  anastomotica 

magna  A. 
Anterior  branches  of  anastomotica 

magna  A. 
Posterior  ulnar  recurrent  A. 


Anterior  ulnar  recurrent  A. 
Posterior  ulnar  recurrent  A. 


Anastomosing  branches  of  axillary  and  brachial  arteries.     (Mac  Cormac.) 


4.  One  or  more  slender  vasa  aberrantia  may  be  met  with  in  the  arm. 
passing  from  the  axillary  or  the  brachial  to  one  of  the  arteries  in  the 
forearm. 


*  The  possibility  of  this  superficial  position  of  the  radial  or  ulnar  should  always  be 
remembered  when  venEesection,  or  ligature  of  the  brachial,  at  the  elbow  is  about  to  be 
performed.     See  also  the  footnote,  p.  103. 


AMITTATION   <iF  THE   \UM.  II7 

Operation  (Fig.  56). — The  arm  l)t'ing  exteiidi'd  and  abducted  from 
the  siile,  with  the  ell)uw-joint  tlexed  and  supported*  by  an  assist- 
ant, the  surgeon,  sitting  between  the  limb  and  the  trunk, f  makes 
an  incision  2^^  inches  in  length  along  the  inner  border  of  the  l)iceps, 
beginning  from  below  or  above  as  is  most  convenient,  going  through 
the  skin  and  fascia?,  and  exposing  just  the  innermost  fibres  of  the 
muscle.  J  1'l^is  i^^  then  drawn  outwards  Avith  a  retractor,  the  median 
nerve  next  found  and  drawn  inwards  or  outwards  with  an  aneurysm- 
needle.  and  the  artery  defined  and  sufficiently  cleaned,  when  tl\e  ligature 
is  passed  from  the  nerve.  In  doing  this  the  basilic  vein  and  the  venie 
comites,  which  increase  in  size  as  they  ascend,  must  be  carefully  avoided. 

I  would  point  out  that  the  brachial  artery  is  by  no  means  so  easy  a 
vessel  to  tie  as  might  be  supposed  from  its  superficial  position.  This  is 
especially  the  case  when  the  artery  is  concealed  by  the  median  nerve  at 
the  point  where  it  is  sought,  and  when  its  beat  is  feeble  and  the  vessel 
itself  small  and  but  little  distended  after  repeated  haemorrhage  lower 
down.§ 

AMPUTATION    OF   THE   ARM   (Figs.  58,  59  and  60). 

Indications. — Amongst  these  are  : 

I.  Accidents,  e.<j..  compound  fractures,  machinery  accidents,  &c., 
which  do  not  admit  of  any  part  of  the  forearm  being  saved,  or  of 
amputation  at  the  elbow.  The  advisability  of  amputation  in  such  cases 
is  discussed,  once  for  all,  in  the  chapter  on  the  ''Antiseptic  Treatment  of 
Compound  Fractures."  2,  New  growths  involving  the  forearm,  and  not 
admitting  of  extirpation.  3.  Disease  of  the  elbow-joint  not  admitting 
of  excision,  or  in  which  this  operation  has  failed  (pp.  58.  92).  4.  Gun- 
shot injuries  of  the  upper  part  of  the  forearm,  elboA\-,  and  arm  not 
admitting  of  conservative  treatment  or  excision.  So  inestimable  is  the 
value,  even  when  only  partial,  of  the  hand,  and  so  good  are  the  results 
of  conservative  treatment  and  secondary'  amputation,  that  the  tissues 
must  be  almost  disorganised  for  the  surgeon  to  think  of  primary 
amputation  here.|| 

*  Mr.  Heath  has  pointed  out  (^Operative  Siirgerif,  p.  18)  that  if  the  arm,  when  at  a 
right  angle  to  the  body,  be  allowed  to  rest  upon  the  table,  the  triceps  is  pushed  up,  and, 
displacing  the  parts,  may  bring  into  view  the  inferior  profunda  and  the  ulnar  nerve 
instead  of  the  brachial  and  the  median  nerve. 

t  This  is,  to  my  mind,  a  much  more  comfortable  position  than  standing  on  the  outer 
side  and  looking  over. 

X  Authorities  diifer  as  to  this  step.  I  strongly  advise  the  operator  to  avail  himself  of 
this  guide.  If  it  be  done  carefully,  and  the  wound  kept  aseptic  afterwards,  it  can  do  no 
harm.  The  fibres  of  the  muscle  are  a  distinct  help,  and  (as  stated  above)  ligature  of 
this  artery  is  not  so  easy  a  one  as  it  would  appear. 

§  This  was  so  marked  in  the  last  of  my  three  cases  mentioned  at  p.  114,  that,  when  I 
exposed  the  vessel,  several  bystanders  felt  certain  that  it  was  not  the  brachial,  but  one 
of  its  branches. 

II  Dr.  Otis,  writing  in  1883  (/oc.  supra  cif..  p.  916),  thus  summed  up  on  the  question  of 
conservative  surgery,  excision,  and  amputation  in  gunshot  injuries  of  the  elbow-joint: — 
•'  The  practical  conclusions  ttiat  appear  to  be  deducible  from  the  foregoing  investigations 
are — (i)  That  in  shot  wounds  in  young  health}-  subjects  attended  with  slight  injury  of 
the  articular  extremities  of  the  bones  of  the  elbow,  such  as  fractures  of  the  olecranon, 
of  the  outer  condyle,  or  of  the  trochlea,  without  much  splintering  and  without  lesion  of 
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The  following  (Reclus,  Gong.  Franq.  de  Chir.,  1895,  p.  682)  is  a  good 
instance  of  what  conservative  surgery  may  effect,  should  the  patient  refuse 
to  submit  to  amputation,  or  decide  to  face  the  risk  of  blood-poisoning, 
tetanus,  &c.,  when  these  dangers  have  been  fully  put  before  him. 

In  a  man,  set.  53,  whose  left  upper  limb  had  been  caught  between  a  lamp-post  and 
a  furniture  van,  the  middle  of  the  forearm  was  shattered  as  follows : — The  skin  was 
stripped  off  over  the  whole  circumference,  save  at  one  spot  on  the  ulnar  border.  All 
the  muscles,  anterior,  posterior,  and  external,  were  destroyed  down  to  the  bone,  and 
formed  above  and  below  retracted  masses  bounding  a  deep  gap,  at  the  bottom  of  which 
lay  the  radius  and  ulna,  each  broken  into  three  fragments,  some  of  which  were  over- 
riding the  others.  The  large  vessels  and  nerves  had  alone  escaped ;  the  sensibility  of 
the  hand  was  not  interfered  with.  The  wound  having  been  thoroughly  cleaned — dirt, 
clots,  debris  of  fascias,  tendons,  and  muscles,  and  some  splinters  of  bone  quite  bare  of 
periosteum  having  been  removed — the  soft  parts  were  in  a  measure  drawn  together  by 
means  of  stout  silk,  the  sutures  taking  up  muscles  and  skin.  The  fragments  of  the  bones 
were  got  into  place  with  difficulty.  The  wound  was  dressed  once  every  three  weeks. 
Consolidation  of  the  bones  was  not  obtained  until  the  end  of  four  months.  But 
the  result  was  surprising.  The  forearm  was  useful,  the  continuity  of  the  muscles 
being  established.  The  thumb  was  free  and  active,  and  opposed  itself  very  easily  to 
the  fingers,  which  were  becoming  less  stiff  every  day.  Here  amputation  above  the 
elbow-joint  was  the  only  alternative. 

Amongst  the  special  conditions  which  will  have  to  be  considered  are 
the  size  and  character  of  the  projectile,  the  gravity  of  the  laceration  of 
the  soft  parts,  the  amount  of  longitudinal  splintering  of  the  bones,  the 
extent  of  lesions  to  the  vessels  and  nerves,  and  the  degree  to  which 
conservative  measures  can  be  adopted  in  the  absence  of  hospital 
facilities  or  of  easy  transportation.* 

If  the  surroundings  of  the  surgeon  and  patient  admit  of  it,  attempts 
will  nowadays  be  made  to  suture  the  nerve  ends,  especially  when  only 


the  important  vessels  and  nerves,  it  is  justifiable  in  many  instances  to  attempt  an 
expectant  conservative  treatment,  keeping  the  injured  extremity  in  entire  rest,  after 
removing  any  detached  fragments  or  foreign  bodies,  in  a  semi-prone  and  very  flexed 
position,  employing  ice  or  other  cold  applications.  If  the  inflammatory  action  becomes 
intense,  the  wounds  should  be  freely  enlarged  and  the  joint-cavity  freely  laid  open,  and 
easy  escape  provided  for  the  altered  wound  secretions  by  position  and  drainage-tubes. 
The  strength  should  be  sustained  by  a  tonic  regimen,  and  when  the  inflammatory  stage 
has  completely  abated,  and  not  before,  if  healing  is  slow,  secondary  excision  or 
amputation  may  be  hopefully  resorted  to.  Unless  all  the  favourable  conditions 
mentioned  are  present  at  the  outset,  it  would  be  safer  to  resort  to  primary  excision  or 
to  amputation.  (2)  In  grape-shot  comminutions  with  lesions  of  the  principal  vessels  or 
nerves,  amputation  should  be  practised  immediately  after  the  reception  of  the  injury. 
(3)  In  severe  shot-fracture,  without  extensive  lesion  of  the  soft  parts,  the  joint  should 
be  freely  exposed  by  a  longitudinal  posterior  incision,  and  the  full  extent  of  the  frac- 
ture ascertained.  Unless  there  is  extraordinary  Assuring,  the  injured  joint-ends  should 
then  be  sawn  off  as  close  to  the  limits  of  injury  as  possible,  save  that  the  bones  of  the 
forearm  should  be  shortened  to  the  same  level.  If  the  splintering  extends  very  far,  or 
if  there  is  reason  to  believe  that  the  humeral  vessels  are  injured  though  not  wounded, 
the  incision  should  be  so  modified  as  to  convert  the  operation  into  an  amputation." 

*  On  this  point  Dr.  Otis  writes  {loc.  xiipra  dt.,  p.  811):  "The  surgeons,  doubtless, 
sometimes  yielded  to  what  John  Bell  called  '  an  argument  of  necessity  as  well  as  of 
choice,  and  limbs,  that  in  happier  circumstances  might  have  been  preserved,  had  often, 
in  a  flying  army  or  a  dangerous  campaign,  to  be  cut  off,'  since  '  it  is  less  dreadful  to  be 
dragged  along  with  a  neat  amputated  stump  than  with  a  swollen  and  fractured  limb, 
where  the  arteries  arc  in  constant  danger  from  the  splintered  bones.'" 
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one  or  two  of  tlie  cliii't"  tinuiks  arc  iiivolvt'd.     'I'lic  old  doctrine,  that 
shot-fracture  of  the  humerus  with  wound  of  the  brachial  artery  impera- 
tively indicates  amputation,  no  longer  holds  good. 
Methods. 

i.  Skin  flaps  with  circular  division  of  muscles — (a)  antero-posterior 
flaps,  (b)  lateral  flaps,  ii.  Transfixion  flaps,  usually  antero-posterior. 
iii.  Skin  and  transfixion  flaps  combined,  iv.  Circular,  v.  Single  flap, 
vi.  Teale's  method. 

i.  Skin  Flaps  with  Circular  Division  of  Muscles.— This 

should  be  made  use  of  in  bulky  muscular  arms. 

(rt)  Antero-posterior  Flaps. — The  brachial  having  been  controlled,* 
and  the  arm  supported  at  a  right  angle  to  the  body,  the  surgeon  stands 
outside  the  right  and  inside  the  left  limb,  with  the  forefinger  and  thumb 
of  his  left  hand  marking  the  site  of  intended  bone-section  (Fig.  59). 
He  then  enters  the  knife  on  the  side  of  the  limb  farthest  from  him, 
carries  it  first  down  3,  3^,  or  4  inches,  according  as  he  is  going  to  make 
one  flap  longer  than  the  other  or  not,t  next  across  the  limb,  with  square 
edges,  and  up  the  side  nearest  to  him,  to  the  point  opposite  to  that  from 
which  the  incision  started.  Then  passing  the  knife  under  the  limb,_  he 
marks  out  a  posterior  flap,  usually  somewhat  shorter  than  the  anterior. 
These  flaps,  consisting  of  skin  and  fasciae,  are  now  dissected  up,  the 
muscles  cut  through  at  the  flap-base  with  a  circular  sweep,  and  the 
bone  sawn  through  as  high  as  possible.  Especial  care  should  be  taken 
here,  as  in  forearm  amputations,  to  divide  the  nerve-trunks  square  and 
high  up.j  In  tying  the  main  arteries,  each  must  be  thoroughly 
separated  from  its  accompanying  nerve. 

(h)  Lateral  Flaps. — This  method  may  be  made  use  of,  one  flap 
being  cut  longer  than  the  other,  w^hen  the  skin  is  more  damaged  on  one 
side. 

The  surgeon,  standing  as  before,  marks  the  site  of  bone-section  by 
placing  his  left  forefinger  and  thumb,  not  now  on  the  two  borders  of 
the  arm,  but  on  the  middle  of  the  anterior  and  posterior  surfaces  of  the 
limb.  Looking  over,  he  enters  his  knife  at  the  latter  spot,  and  cuts  a 
well-rounded  flap,  ending  on  the  middle  of  the  anterior  aspect,  and  then 
from  this  point,  without  removing  the  knife,  another  flap  is  marked  out 
by  a  similar  incision  ending  at  the  middle  of  the  back  of  the  arm.  The 
flaps  are  then  dissected  up,  and  the  operation  completed  as  before. 

ii.  Transfixion  Flaps,  usually  Antero-posterior  (Fig.  58). 

— In   an  arm  of  moderate  size,   or  where   rapidity   is  required,  as  m 
warfare  or  in   cases  of  double  amputation,  this  method  maybe  made 

*  AVith  an  Esmarch's  bandage  usually  ;  in  amputation  high  up,  either  the  axillary  must 
be  controlled  by  clastic  tubing  applied  by  a  modification  of  the  method  given  at  p.  140, 
or  the  subclavian  must  be  controlled  by  a  reliable  assistant,  or  the  vessels  secured  after 
the  manner  given  at  pp.  141,  143. 

t  If  the  flaps  are  cut  of  equal  length,  the  cicatrix  will  be  opposite,  and  perhaps 
adherent  to,  the  bone  ;  this  is  very  undesirable,  though  of  less  importance  in  a  stump 
of  the  upper  than  of  the  lower  extremity. 

i  In  an  amputation  which  passes  through  the  musculo-spiral  groove,  great  care  must 
be  taken  to  divide  completely  the  nerve  lying  in  this,  before  the  bone  is  sawn.  The 
depth  of  this  groove  varies  much.  When  it  is  considerable,  the  nerve  may  easily  escape 
division  and  be  frayed  by  the  saw,  giving  rise,  if  overlooked,  to  a  most  painful,  bulbous 
end. 
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use  of.  The  surgeon,  standing  as  before,*  and  Avitli  his  left  hand 
marking  the  flap-base,  and  lifting  up  the  soft  parts  anterior  to  the 
humerus  so  as  to  get  in  front  of  the  brachial  vessels,  and  thus  avoid 
splitting  them,  sends  his  knife  across  the  bone  and  in  front  of  the  above 
vessels,  and  makes  it  emerge  at  a  point  exactly  opposite  ;  he  then  cuts 
a  well-rounded  flap,  about  3  inches  long,  with  a  quick  sawing  move- 
ment, taking  care,  after  he  feels  the  muscular  resistance  cease,  to  carry 
his  knife  on  a  little,  so  as  to  cut  the  skin  longer  than  the  muscles,  the 
knife  being  finallv  brought  out  quickly  and  perpendicularly  to  the 
skin.  The  flap  being  then  lightly  raised,  without  forcible  retraction,  the 
knife  is  passed  behind  the  bone  at  the  base  of  the  wound  already  made, 
and  a  posterior  flap  cut  similar  to  the  anterior,  but  somewhat  shorter. 
Both  flaps  are  then  retracted,  an}'  remaining  muscular  fibres  divided 
with  circular  sweeps  of  the  knife,  and  the  bone  exposed  a  little  above 


the  junction  of  the  flaps.  The  saw  is  then  applied  after  careful  division 
of  the  periosteum.  The  brachial  artery  will  either  be  found  in  the 
posterior  flap,  or  if,  as  both  flaps  are  made,  the  soft  parts  are  dra^^■n  a 
little  from  the  humerus,  the  main  artery  and  nerves  will  be  left,  and 
must  be  cut  square  with  the  circular  sweeps  of  the  knife. 

If  it  be  preferred,  lateral  flaps  can  be  made  by  transfixion  (Fig.  58), 
one.  of  course,  being  cut  longer  than  the  other  if  this  is  rendered 
desirable  b\'  the  condition  of  the  soft  parts. 

iii.  Combined  Skin  and  Transfixion  Flaps  (Fig.   59).— 

This,  a  very  speedy  and  eflicient  method,  may  be  made  use  of  here. 
An  anterior  flap  of  skin  and  fasciae,  about  3  inches  long,  having  been 
marked  out  (p.  119)  and  dissected  up.  the  bulk  of  the  soft  parts  behind 
the  bone  are  drawn  a  little  away  from  it.  the  knife  passed  behind  the 
humerus,  and  a  posterior  flap,  some^^■hat  shorter,  cut  by  transfixion. 

iv.  Circular  (Fig.  60). — Owing  to  the  moderate  size  of  the  limb,  and 
its  circular  shape,  this  is  the  place,  above  all  others,  where  this  method 
can  be  made  use  of,  especially  in  limbs  which  are  not  veiy  bulky. 
Whether  he  make  use  of  it  in  after-life  or  not,  the  student  should  always 
practise  circular  amputation  here  on  the  dead  subject. 


Ill  Fig-.  58  the  surgeou  is  supposed  to  be  standing  outside  the  left  arm. 
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Standing  as  before,  or  on  the  outer  side  ofeitlici-  limb,  the  surgeon, 
with  his  left  liand,  draws  the  skin  uj)  strong!}',  and  i)asses  his  knife 
under  the  arm,  then  above,  and  so  aioiiud  it,  till,  by  dro[)]jing  the  j)oint 
vertically,  the  back  of  the  knife  looks  towards  liini,  and  tlie  heel  rests 
on  the  ])art  of  the  arm  nearest  to  him.  A  circidar  sweep  is  then  made 
round  the  limb,  the  (completion  of  this  being  aided  by  the  assistant  in 
charge  of  the  liml),  who  should  rotate  it  so  as  to  make  the  tissues  meet 
the  knife.     A  cuff-lilce  flap  of  skin  and  fascia*  is  then  raised,  for  2^  or 

Fi(i.  59. 


3  inches,  with  light  touches  of  the  knife,  these  being  especially  needed 
along  the  lines  of  the  intermuscular  septa.  In  a  very  muscular  arm  it 
may  be  difficult  to  raise  the  skin  as  directed,  and  it  will  be  sufficient 
here  for  an  assistant  to  retract  it  evenly  all  round  as  it  is  freed  by  the 
knife.  When  the  skin  has  been  sufficiently  folded  back  or  retracted, 
the  muscles  are  cut  through  close  to  the  reflected  skin.f  The  cut  muscles 
are  next  retracted  by  the  operator's  left  hand,  and  the  remaining  soft 
parts,  with  the  main  vessels  and  nerves,  are  severed  clean  and  square.J 


Fig.  60. 


f#^ 


The  bone  is  then  freed  for  |  inch,  and,  the  periosteum  having  been 
divided,  is  sawn  through  as  high  as  possible. 

V.  Single  Flap.— This,  preferably  an  anterior,  is  cut  by  transfixion, 
and  so  arranged,  if  possible,  as  not  to  include  the  large  nerves 
(Malgaigne). 

vi.  Teale's  Method.— This  is,  however,  expensive  of  important  parts. 


*  See  footnote,  p.  77. 

t  By  some  it  is  advised  to  cut  the  biceps  rather  loiiKcr  than  the  rest,  owiiif,'  to  its 
retracting  more,  as  it  is  not  attached  to  the  humerus. 

X  See  the  remarks  (footnote,  p.  119)  on  the  importance  of  securing  thorough  and  clean 
division  of  the  musculo-spiral  nerve  when  the  amputation  passes  through  the  groove. 
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Heir/Jd  of  Section  of  the  Bone. — If  possible,  the  head  of  the  humerus 
should  be  left  in  situ.  This  not  only  leaves  a  far  more  shapely  stump, 
but,  as  pointed  out  by  Farabeuf,  quoting  from  Percy,  it  furnishes  a  useful 
point  of  attachment  for  an  artificial  limb,  and  one  well  fitted  to  bear 
pressure  in  certain  occupations.  Farabeuf  (he.  supra  cit.,  p.  350)  alludes 
to  the  necessity  of  preserving,  in  amputations  high  up,  some  part  of  the 
insertion  of  the  pect oralis  major  in  order  to  counteract  the  tendencj^  to 
abduction  of  the  stump. 

EXCISION    IN    CONTINUITY    OF    THE    SHAFT    OF 
THE    HUMERUS. 

This  operation  has  been  especially  discussed  in  reference  to  gunshot 
wounds.  By  the  term  "  excision  in  continuity,"  deliberate  removal  of 
portions  of  the  shaft  of  the  humerus — e.</..  2-6  inches — the  periosteum 
being  preserved  as  far  as  possible,  is  meant ;  such  operations  as  incision 
and  removal  of  splinters,  operations  for  necrosis  and  for  pseudo-arthrosis, 
should  be  excluded. 

Dr.  Otis*  thus  writes  of  this  operation  : 

"  I  cannot  discern  that  the  experience  of  the  war  lends  any  support  to  the  doctrine  of 
the  justifiability  of  operations  of  this  nature  except  in  very  exceptional  cases.  The 
numerical  returns,  and  the  necessarily  abbreviated  summaries,  may  appear,  at  first 
glance,  to  represent  the  results  in  a  favourable  light,  but  a  more  precise  analysis  reveals 

most  lamentable  conclusions The  mortality  rate  is  nearly  double  that  observed 

in  the  cases  treated  by  expectant  measures,  and  more  than  12  per  cent,  higher  than  the 
fatality  in  a  larger  series  of  primary  amputations  in  the  upper  third  of  the  arm.  More- 
over, in  the  477  cases  of  recovery  there  were  no  less  than  99  instances  in  which  '  no  bony 
union '  was  reported,  and  65  others  recorded  as  examples  of  •  false  joint.'  There  were 
also  amongst  the  cases  reported  as  '  successful'  37  instances  of  consecutive  amputation 
of  the  arm.  Eecourse  was  had  to  ulterior  exarticnlation  or  amputation  in  64  patients, 
of  whom  27  perished. 

"  Such  evidence  warrants  the  assertion  that  early  excision  in  the  continuity  of  the 
humerus  after  injury  can  seldom  be  justifiable,  a  conclusion  at  which  European  surgeons 
had  already  arrived  from  the  experience  of  the  Schleswig-Holstein  and  Danish  wars,  and 
which  had  been  confirmed  by  more  recent  observations.  The  coaptation  of  the  resected 
ends  of  the  bones  by  silver  wires  was  sometimes  practised,  with  few  illustrations  of 
favourable  results.  Examination  of  the  details  of  many  of  the  formal  primary  excisions 
in  the  shaft  strengthens  the  impression  that  they  were  for  the  most  part  unnecessary 
and  injurious." 

Causes  of  Failure  after  Excision  of  the  Humerus  in  Continuity. — 

Amongst  these  are : 

I.  Osteo-myelitis  and  pyaemia.  2.  Secondary  hsemorrhage.  3.  Se- 
condaiy  necrosis.  4.  Non-union,  leading  to  a  limb  Avhich  dangles  f 
or  is  flail-like,  and  is  more  or  less  useless  in  spite  of  a  support. 

*  Med.  and  Surg.  Hist,  of  the  War  of  the  Rebellion,  pt.  ii.  p.  695  et  seq.  In  Circular 
No.  3,  p.  223,  seven  "  successful "  cases  are  briefly  reported.  In  one  of  these,  two  months 
after  the  removal  of  three  inches  of  the  shaft  (the  operation  having  been  performed  for 
caries  a  year  after  a  gunshot  injury),  bony  union  had  taken  place,  and  the  functions  of 
the  hand  and  arm  were  well  performed.  The  patient  could  lift  8  or  10  lbs.,  and  the  arm 
was  still  becoming  stronger.  The  bone  removed  is  said  to  have  been  completely  denuded 
of  its  periosteum  in  its  entire  circumference,  this  membrane  being  probably  thickened. 

f  There  is  a  good  illustration  of  this  result  in  Fig.  506,  loe.  mjjra  cit.,  p.  682.  Further 
details  are  needed  of  the  amoiint  of  use  made  of,  and  the  ultimate  advantage  accruing 
from,  the  ingenious  apparatus  of  Dr.  Hudson,  whicli  was  supplied  to  many  of  these  cases. 
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While  excision  in  continuity  of  the  Inunerus  is  to  be  condemned  as  a 
primaiy  operation,  and  while  the  same  operation  performed  secondarily 
for  necrosis  may  lead  to  a  limb  which  is  of  little  nse  without  an  artificial 
sn])port,  the  following  case  of  Prof.  Macewen's  (Annals  of  Sunieri/,  vol. 
vi.  No.  4,  p.  301)  shows  what  ingenuity  and  perseverance  may  effect  in 
such  cases,  and  proves  that  detached  portions  of  bone  dejirived  of  their 
periosteum  are  capable  of  living-  and  growing  after  transplantation  : 

A  boy,  iut.  2,  had  complete*  necrosis  of  the  shaft  of  his  right  liumerus  after  sup- 
purative periostitis.  The  necrosed  bone  was  removed  about  nine  weeks  after  the  onset 
of  the  periostitis,  leaving  the  layer  of  granulations  covering  the  periosteum  intact,  and 
forming  a  tube,  which  was  kept  patent  by  dressings,  suitably  inserted  until  the  whole 
space  had  granulated  up.  No  bone  grew  from  the  periosteum,  except  a  small  part  next  the 
proximal  epiphysis  where,  at  the  outset,  the  periosteum  was  found  covered  by  plaques  of 
adherent  osseous  tissue.  From  the  whole  of  the  remainder  there  was  no  osseous  deposi- 
tion, the  result  being  a  flail-like  arm.  Fifteen  months  subsequently  he  returned  to  the 
Glasgow  Eoyal  Infirmary,  his  parents  desiring  that  the  arm  should  be  removed,  it  being 
worse  than  useless,  inasmuch  as  he  required  the  other  hand  and  arm  to  look  after  the  flail- 
like one,  which  was  constantly  dangling  in  the  way.  The  condition  of  the  arm  was  as 
follows : — The  bone  had  not  increased  in  length  since  he  left  the  hospital.  When  the 
limb  was  allowed  to  hang  by  the  side,  the  measurement,  fi'om  the  tip,  of  the  acromion 
process  to  the  distal  extremity  of  the  humeral  shaft,  was  nearly  2  inches.  The  proximal 
fragment  was  conical,  and  tapering  from  the  rounded  head  to  a  narrow  spike-lik« 
extremity.  From  this  to  the  condyles  there  was  a  complete  absence  of  bone,  there  being 
nothing  but  soft  tissues  in  the  gap.  The  muscular  power  was  good,  but  when  he  attempted 
to  raise  his  arm  a  contraction  of  the  muscles  took  place,  the  condyles  being  drawn 
towards  the  proximal  extremity,  while  some  fibres  of  the  deltoid  raised  the  spike-like 
process  of  the  upper  portion,  causing  it  to  project  as  if  about  to  penetrate  the  skin. 
Here  the  action  ceased,  the  soft  parts  in  the  gap  appearing  like  a  rope  during  the  mus- 
cular contraction.  He  could  not  raise  his  forearm  to  his  breast,  the  lever  and  fulcrum 
needed  being  wanting.  It  was  determined  to  supply  these  by  transplantation  from  other 
human  bones.  In  the  wards  there  were  numerous  cases  of  marked  anterior  tibial  curves, 
from  which  wedges  of  bone  had  to  be  removed,  and  these  were  used  as  transplants.  An 
incision  was  made  into  the  upper  third  of  the  humerus,  exposing  the  head  of  the  bone. 
Its  extremity,  for  fully  ^  inch,  was  found  to  be  cartilaginous.  The  cartilaginous  spike- 
like process  was  removed,  leaving  there  a  portion  of  bone,  which  measured  if  inch  from 
the  tip  of  the  acromion.  From  this  point  a  sulcus,  about  2  inches  long,  was  made,  down- 
wards, between  the  muscles.  The  former  presence  of  bone  was  nowhere  indicated,  and 
there  was  no  vestige  of  periosteum,  the  sole  guide  as  to  the  correct  position  into  which 
the  transplant  was  to  be  placed  being  an  anatomical  one.f  Two  wedges  of  bone  were 
then  removed  from  the  tibia  of  a  patient,  aged  6,  affected  with  anterior  curves.  The 
base  of  these  osseous  wedges  consisted  of  the  anterior  portion  of  the  tibia,  along  with  its 
periosteum.  After  removal  they  were  cut  into  minute  fragments  with  the  chisel,  quite 
irrespective  of  the  periosteum.  The  bulk  of  the  fragments  had  no  periosteum  adhering 
to  them,  they  having  been  taken  from  the  interior  of  the  bone.  They  were  then  deposited 
in  the  muscular  sulcus  in  the  boy's  arm,  and  the  tissues  drawn  over  them  and  carefully 
adjusted.     The  wound  healed  without  pus-productiou.J    Two  months  after,  a  portion  of 


*  Prof.  Macewen  points  out  that  it  is  probable  that  in  the  outset  of  this  case  the 
nutrient  artery  of  the  humerus  was  occluded  or  separated  in  the  intensity  of  the  sup- 
purating process.  The  periosteum  which  remained  not  only  did  not  produce  bone,  but, 
fifteen  months  later,  appeared  to  have  been  completely  absorbed. 

f  I.e.,  the  only  guide  was  by  recognising  the  relative  positions  which  the  muscles 
ought  to  occupy  towards  the  humerus. 

I  The  importance  of  this  statement,  and  its  effect  upon  the  very  happy  result  of  the 
case,  will  not  escape  the  reader. 
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bone,  I  inch  in  length,  and  ^  inch  in  thickness,  was  found  lirmly  attached  to  the  upper 
fragment  of  the  humerus.  lu  moving  the  finger  from  the  head  of  the  bone  towards  the 
graft,  the  latter  could  be  easily  distinguished  by  the  sudden  increase  in  the  breadth. 
Now,  instead  of  the  former  sharp  spike,  the  upper  fragment  ended  obtusely.  Two  other 
wedges  of  bono,  of  larger  size  than  the  first,  were  similarly  dealt  with,  and  inserted  two 
months  after  the  first.  These  filled  up  the  gap  in  the  arm  to  the  extent  of  4^  inches,  the 
arm  then  measuring  6  inches  in  length.    Soon  the  utility  of  the  arm  was  greatly  restored. 

Seven  years  afterwards  the  patient  was  seen  and  examined.  The  shaft  of  the  humerus 
was  found  to  have  increased  in  length  by  if  inch,  being  7f  inches,  it  had  increased  in 
circumference  to  a  marked  extent,  and  had  assumed  a  somewhat  irregular  shape.  The 
patient  could  use  his  arm  for  a  great  many  purposes — taking  his  food,  adjusting  his 
clothes,  and  in  many  games. 

In  some  remarks  on  this  case  Prof.  Macewen  advances  the  following  arguments  against 
the  supposition  that  the  new  bone  grew  from  old  periosteum: — (i)  If  any  of  this  had 
existed  and  possessed  osteogenic  pow'er,  it  had  ample  time  to  reveal  itself  by  osseous 
growth  during  the  fifteen  months  which  had  elapsed  between  the  removal  of  the  dead 
bone  and  the  transplantation  of  the  new.  (2)  In  opening  the  sulcus  between  the  muscles 
for  the  reception  of  the  transplants  no  periosteum  or  anything  like  fibrous  membrane 
was  seen.  (3)  The  growth  of  the  bone  was  at  first  only  commensurate  with  the  insertion 
of  the  transplants,  there  being  no  indication  of  any  osseous  growth  in  the  vicinity 
of  these  which  might  have  arisen  from  the  supposed  stimulation  of  the  periosteum. 
(4)  The  solid  hufticrus  still  retains  the  irregularities  of  shape  which  the  transplants 
were  permitted  to  assume  in  the  tissues. 

In  the  very  I'are  cases  in  which  the  shaft  of  the  humerus  is  to  be 
resected,  one  of  the  following  methods  \\'ill  suffice.  In  the  first  an 
incision  is  made,  starting  in  the  interval  between  the  deltoid  and  the 
great  pectoral,  and  carried  down  to  the  lower  extremity  of  the  deltoid ; 
at  this  point  it  meets  the  external  intermuscular  septum,  and  is  now 
carried  more  superficially  (so  as  not  to  injure  the  nerve)  till  it  gets 
into  the  interval  between  the  triceps  behind  and  the  brachialis  anticus 
and  supinator  longus  in  front,  whence  it  is  carried  down  to  a  point  just 
above  the  external  epicondyle.  The  nerve  is  made  sure  of  by  opening 
the  intermuscular  septum  and  drawing  the  triceps  backwards  and  the 
brachialis  anticus  forwards,  and  then  held  carefully  aside  with  an 
aneurysm-needle.  Another  method  is  known  as  that  by  a  tunnel.  The 
above' incision  is  made  abo\e  and  below,  but  interrupted  in  the  centre 
over  the  nerve.  Through  the  upper  incision  the  upper  part  of  the 
humerus  is  removed,  the  saw  being  applied  in  the  lower  part  of  the 
wound,  above  the  nerve.  The  lower  end  of  the  bone  is  got  out  through 
the  lower  incision,  the  saw  being  now  applied  below  the  nerve.  The 
intermediate  portion  of  the  bone  is  now  held  firmly  by  lion-forceps  and 
carefully  i)eeled  out,  periosteal  elevators  being  used  in  the  upper  and 
lower  .parts  of  the  wound  respectively. 

Prof.  Oilier  warns  those  who  would  expect  that  periosteum  methodically 
detached  from  the  bone  will  always  and  completely  reproduce  the  bone 
that  it  normally  covered,  that  they  are  under  a  dangerous  illusion.  It 
can  only  be  relied  upon  to  do  so  in  early  life  in  yoimg  subjects,  and 
when  there  has  been  no  septic  suppuration  destructive  to  the  bone- 
producing  cells,  and  when  some  longitudinal  splinters  have  been  left 
attached  within  the  periosteal  sheath.  A  case  of  Billroth's  (Arch.f.  Mm. 
Gliir.,  1877)  is  quoted,  in  which,  after  removal  of  the  Avhole  humerus 
in  a  boy  of  12,  in  spite  of  the  easy  separation  and  preservation  of  the 
periosteum,  there  was  no  reproduction  of  bone.  On  any  attempt  to  fix 
or  raise  the  arm,  the  limli  folded  upon  itself  and  shortened,  the  forearm 
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hanging  like  a  Hail.  By  the  aid  of  a  su])port  the-  hand  was  rendered 
vtny  useful,  l^'of.  OUiei",  tlicrefore,  nrges  that,  whenever  possible,  a 
portion  of  the  diaphysis  should  1)e  left,  and  quotes  cases  of  resection 
for  gunshot  injuries,  by  himself  and  Ijangenbeck  (lac.  avpra  cii..  pp.  133, 
143),  in  which  good  results  followed  tliis  step. 

'^JMie  subject  of  bone-grafting  is  referred  to  again  in  the  chapter  on 
"  Operative  Interference  for  Jiemedying  Loss  of  Substance  in  the  Long 
Bones."'  As  the  tibia  is  the  bone  most  frequently  concerned,  owing  to 
its  being  the  seat,  so  often,  of  acute  necrosis,  comminuted  fracture, 
and  the  removal  of  myeloid  sarcomata,  this  chapter  is  given  in  the 
"  Operations  on  the  Lower  Extremity." 


OPERATIONS    ON    THE    MUSCULO-SPIRAL    NERVE. 

Relief  from  Compression. — This  nerve  is,  owing  to  its  close 

connection  with  the  shaft  of  the  humerus,  occasionall)^  liable  to  com- 
pression by  callus.*  M.  Oilier  many  years  ago  recorded  a  case  of  this 
kind  successfully  treated  by  surgery  (Gaz.  Hehd.,  1865,  p.  515;  ^'//'^ 
*S'oc.  Bien.  Retr.,  1865-66,  p.  294). 

A  man,  aged  22,  had  suffered  a  compound  fracture  of  the  right  humerus,  through  the 
musculo-spiral  groove.  Four  months  later,  the  fracture  having  firmly  united,  the 
extensors  of  the  ■>vrist  and  fingers  were  completely  paralysed,  and  sensibility  along 
the  course  of  the  ^-adial  was  much  diminished.  The  integrity  of  the  functions  of  the 
triceps  seemed  to  show  that  the  lesion  must  be  seated  below  the  commencement  at  the 
musculo-spiral  groove,  where  the  branches  to  that  muscle  are  given  off.  M.  Oilier 
concluded  that  the  nerve  was  compressed  either  by  one  of  the  fragments  or  by 
exuberant  callus.  Prolonged  treatment  directed  towards  the  removal  of  the  callus 
having  failed,  the  patient  was  submitted  to  operation.  An  incision  having  been 
made  in  the  presumed  direction  of  the  nerve,  so  as  to  expose  it  in  the  external 
intermuscular  septum,  it  was  found  by  tracing  a  branch  upwards.  A  gutter  was  next 
cut  with  chisel  and  mallet  for  i^  inch  through  the  callus,  this  step  exposing  the  nerve, 
swollen  and  hypertrophied  in  its  lower  part,  and  above,  strangled  (as  if  by  a  ligature) 
by  a  point  of  bone  apparently  belonging  to  the  lower  fragment.  This  point  being  cut 
off,  and  a  probe  passed  behind  the  nerve  to  secure  its  complete  isolation,  the  nerve  was 
then  followed  for  ^  inch  above  and  below  the  bony  canal,  so  as  to  ensure  its  liberation, 
and,  in  order  to  obviate  any  reproduction  of  bone,  the  periosteum  was  removed  all  round. 
The  nerve  was  not  disturbed  from  its  gutter,  for  fear  of  contusing  or  stretching  it.  The 
wound  healed  rapidly.  From  the  sixth  day  the  patient  experienced  some  pricking 
sensations  on  the  back  and  outer  part  of  the  forearm,  and  sensibility  began  to  increase 
in  the  thumb  and  forefinger.  On  the  twentieth  day  he  could  raise  his  hand  a  little 
by  voluntary  efforts ;  and  when  he  left  the  hospital,  six  months  and  a  half  after  the 
operation,  he  insisted  on  going  back  to  his  work  in  the  fields. 

Similar  cases  have  been  recorded  by  M.  Trelat,  by  M.  Tillaux  (Traite 
(VAnatomie  Toi'iograpliiq^ie,  p.  511),  and  by  Mr.  Puzey,t  of  Liverpool 
(Brit.  Med.  Journ.,  vol.  ii.  1889,  p,  309),  in  each  case  with  a  successful 
result.     The   nerve  w^as  found  either  between  the  tw^o   heads   of  the 

*  The  occasional  abundance  of  this  callus  may,  perhaps,  be  in  part  accounted  for  by 
the  great  thickness  of  the  periosteum  of  the  humerus. 

t  This  surgeon  also  relates  (Brit.  Med.  Joxrn.,  vol.  i.  18S5,  p.  979)  a  case  in  which  he 
successfully  operated,  six  months  after  the  injury,  in  order  to  set  free  the  ulnar  nerve 
which  had  been  drawn  into  the  callus  uniting  a  compound  fracture  of  the  bones  of  the 
forearm. 
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triceps,  or  by  following  it  up  from  its  site  between  the  brachialis 
anticus  and  supinator  longns.  In  Mr.  Piizey's  case  it  had  been 
noted,  three  months  after  the  fracture,  that  there  was  rather  an  excess 
of  callus  present. 

Suture. — Mr.  Lucas  {Guys  Hasp.  Bep.,  xlvi.  p.  i)  records  two  cases 
of  division  of  this  nerve  b}^  stabs. 

In  one  case,  a  lad  aged  i6,  the  axillary  vein  and  superior  profunda  were  wounded 
as  well,  the  musculo-spiral  nerve  was  divided,  and  its  lower  part  torn  and  notched. 
The  damaged  part  was  cut  away,  and  the  ends  united  by  two  catgut  sutures.  Complete 
recovery  followed,  about  three  months  after  the  injury.  The  other  case  dated  to  an 
injury  about  two  months  before.  The  scar  was  live  inches  from  the  acromion,  opposite 
the  insertion  of  the  deltoid,  rather  behind  the  line  of  the  humerus  on  the  outer  side.  On 
laying  bare  the  nerve  it  was  found  that  there  was  a  high  division  into  radial  and 
posterior  interosseous,  the  latter  being  completely  severed  just  after  its  origin.  The 
musculo-spiral  just  before  its  division,  and  the  radial  at  its  commencement,  were 
involved  in  dense  scar  tissue.  They  "were  relieved"  from  this,  and  the  ends  of  the 
posterior  interosseous  after  resection  were  united  by  fine  catgut.  The  arm  gradually 
improved  with  three  'months'  galvanism,  and  a  complete  cure  followed. 


CHAPTER   A^I. 
OPERATIONS  ON    THE   AXILLA  AND   SHOULDER. 

LIGATURE  OF  THE  AXILLARY  ARTERY 

(Figs,  6 1  to  66). 
Indications. 

I.  Wound  of  the  arteiy.*  2.  Aneurysm  of  the  brachial  high  up.f 
The  following  instructive  case  (Lancet,  1895,  ^^ol-  i-  P-  9^)  will  repay 
perusal.  It  (i)  enforces  the  importance  of  exploring  at  once  a  wound 
near  a  large  artery  that  has  bled  ''profusely";  (2)  it  proves,  if  this 
step  be  not  taken  and  a  traumatic  aneurysm  arise,  how  much  the  old 
operation  of  tying  the  vessel  above  and  below  the  aneurysm  and  empty- 
ing the  latter  of  clot  is  to  be  preferred  to  the  Hunterian  method  ;  | 
and  (3)  it  is  an  interesting  instance  that  gangrene,  which  is  by  no 
means  unknown  in  the  lower  limb  after  ligature  of  the  external 
iliac  (q.r.),  may  also  occur  in  the  upper  extremity  with  its  better 
collateral  supply. 

A  man,  ajt.  30,  accidentally  stabbed  himself  in  the  outer  aspect  of  the  right  arm,  in 
its  middle  third.  Profuse  haemorrhage  followed.  The  wound  was  cleansed  and  dressed 
antisepticall}',  and  the  arm  was  bandaged  from  the  hand  upwards.  The  patient  was 
sent  home,  but  at  night  severe  bleeding  again  set  in.  This  was  arrested  by  '•  plugging." 
The  following  night  hemorrhage  recurred,  and  was  again  arrested  by  plugging.  The 
wound  gradually  healed,  and  three  weeks  later  a  circumscribed  traumatic  aneurysm  of 
the  brachial  artery  developed  at  "  the  seat  of  the  original  wound,  but  ou  a  higher  level." 
The  aneurysm  increased  rapidly,  soon  occupying  the  whole  of  the  inner  and  anterior 
aspect  of  the  upper  arm,  causing  oedema  and  loss  of  sensation  of  the  hand  and  fingers. 
About  fourteen  days  later,  pressure  having  failed,  it  was  decided  to  tie  the  axillary 


*  In  some  wounds  of  the  artery,  the  surrounding  parts— f. ^-7.,  veins  and  nerves — may 
be  so  injured,  that  the  vitality  of  the  limb  is  impaired  beyond  what  ligature  and 
nerve-suture  can  do,  and  the  advisability  of  amputating  at  the  shoulder-joint  must 
be  considered. 

t  Dr.  Holt  (Amer.  Jonrn.  Med.  ScL,  April  1882.  p.  385)  mentions  a  case  of  aneurysm  of 
the  right  brachial  at  its  upper  third,  treated  by  ligature  of  the  axillary  in  its  lower  third. 
Secondary  hemorrhage  supervened ;  the  axillary  artery  was  then  tied  in  its  upper  third, 
and  a  cure  followed. 

X  It  is  always  invidious  to  criticise  cases,  especially  those  which  the  writer  has  not 
seen,  and  it  is  only  fair  to  the  surgeon  who  publishes  this  case  to  quote  his  words. 
"  The  only  alternative  would  have  been  to  open  the  aneurysm,  turn  out  the  contents, 
and  attempt  to  tie  both  ends  of  the  artery,  an  operation  fraught  with  great  danger 
to  the  limb  and  to  the  patient  in  his  then  weakened  condition." 
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artery  in  its  third  part.  This  cured  the  aneurj'sm.  but  gangrene*  of  the  thumb,  together 
with  sloughing  of  the  tendons  of  the  forefinger,  commenced  thirty  hours  afterwards. 
Amputation  of  the  thumb  at  the  metacarpo-phalangeal  joint  was  required  later  on,  and 
the  index  finger  remained  stiff. 

More  rai'el}"  still — 3.  As  a  distal  operation  for  aneurysm  of  the 
subclavian.  4.  Very  occasionally,  as  the  old  operation  after  rupture 
of  the  axillary  artery  in  shoulder  dislocations  (p.  133).  5.  Very 
occasionally,  as  the  old  operation  for  axillary  aneurysm  (p.  133J. 
6.  For  haemorrhage  from  malignant  disease  in  the  axilla. 

Tliese  last  are  extremely  rare,  but  a  good  instance,  and  one  showing 
the  difficulty  of  meeting  them.  \va«  published  by  Sii-  W.  Savory  (Med.- 
Chir.  Trans.,  vol.  Ixix.  p.  157). 

Operations. — Ligature  of  the  first  and  the  third  parts  of  the  artery 
will  l)e  first  described,  and  then  the  old  operation. 

i.  Ligature  of  the  First  Part  (Figs.  61,  62,  63  and  65). — This 
operation  is  very  rarely  performed  on  the  living  subject.  Owing  to 
the    depth  of  the  vessel   here,  its  most  important  and  intimate   sur- 

FlG.   61. 
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Parts  concerned  in  ligature  of  the  first  part  of  the  (left)  axillary  artery :  i  and 
2,  Cut  edges  of  the  clavicular  attachment  of  the  pectoralis  major.  3,  Subclavius. 
4,  Axillaiy  vein.  5,  Sheath  of  subclavius,  which,  depressed,  has  partly  concealed 
6  (the  cephalic  vein),  seen  to  the  right.  7,  Axillary  artery.  8,  Nerve  to  pectoralis 
major.    9,  Cords  of  brachial  plexus.    (Farabeuf.) 

rottndings,  and  the  risk  of  secondary  htemorrhage  from  the  vessels 
which  lie  so  close  to  the  knot,  ligature  of  the  third  part  of  the  sub- 
clavian is  preferred  if  ligature  be  required  for  axillary  aneurysm.  On 
the  dead  subject  the  student  should  always  take  the  opportunity  of 
tying  the  first  part  of  the  axillary,  as  it  is  an  excellent  test  of  anatomical 
knowledge  and  practical  skill. 

Line. — From  the  centre  of  the  clavicle  (with  the  arm  drawn  from  the 
side)  to  the  inner  margin  of  the  coraco-brachialis. 

Guide. — The  above  line,  and  the  inner  margin  of  the  coraco- 
brachialis. 

Relations  : —  In  Front. 

Skin;  fasciae:  fibres  of  platysma.     Supra-clavicular  nerve. 

Pectoralis  major  (with  muscular  branches). 

Costo-coracoid  membrane. 

Cephalic  vein.     Acromio-thoracic  vessels. 

*  In  this  case  the  repeated  bleeding  had  reduced  the  size  of  the  main  vessel  (as  in  the 
case  mentioned  at  ]).  117)  and  its  anastomoses.  Ligature  of  the  axillary  artery,  very 
])robably,  further  cut  off  the  blood  supply  through  one  of  the  most  important  collaterals 
— viz.,  the  superior  profunda  (p.  115). 
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Outside.  Insidk. 

Outer  and  inner  cords         Axillary  aitoiy,  Axillarv  vein, 

of  brachial  plexus.  "'"''  ''="'• 

Behind. 
First  digitation  of  serratus  niaf^^nus. 
First  intercostal  space  and  nniscle. 
Posterior  thoracic  nerve. 
Collateral  Circulation  (Fig.  57)  : 

{a)  If  the  artery  Ije  tied  in  its  first  part,  and  the  ligature  be  placed 
above  the  acromio-thoracic,  the  vessels  concerned  will  be  the  same  as 


Fi(i.  62. 


Relations  of  subclavian  and  axillary  arteries.  The  sterno-mastoid,  trapezius,  and 
omo-hyoid  are  seen  above.  The  blunt  hook  draws  outwards  the  external  jugular, 
which  is  falling  into  the  subclavian  vein.  The  artery  is  seen  emerging  from 
beneath  the  scalenus  anticus,  below  the  nerves.  Two  arterial  branches  pass  out- 
wards— the  one  close  to  the  clavicle,  the  supra-scapular;  the  other,  higher  up,  the 
posterior  scapular,  or  transverse  cervical.  Below  are  seen  the  deltoid,  the  sub- 
clavian, a  blunt  hook  depressing  the  clavicular  part  of  the  pectoralis  major,  the 
coracoid  process,  the  lesser  pectoral,  and  the  lower  part  of  the  costo-coracoid  mem- 
brane. Another  hook  depresses  the  cephalic  vein,  and  exposes  the  artery,  which 
here  gives  off  its  acroraio-thoracic  branch.     (Farabeuf.l 

those  which  carry  on  the  blood-supph-  after  ligature  of  the  third  part  of 
the  subclavian  (q-r.). 

(h)  If  the  artery  be  tied  in  its  third  part,  and  the  ligature  be  placed 
below  the  circumflex  arteries,  the  anastomosing  vessels  will  be  the  same 
as  after  ligature  of  the  brachial  above  the  superior  profunda  fp.  115)- 

(c)  If  the  artery  be  tied  in  its  third  part,  and  the  ligature  be  placed 
between  the  subscapular  and  circumflex  arteries,  the  chief  vessels 
-concerned  are  : 
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Below. 
^\  ith  The  posterior  circumflex, 

of  the  artery  the  ligature  be  placed 


^\■ith 


Below. 
The  subscapular. 


The 


Fig.  63. 


Above. 
The  supra-scapular         ] 
The  acromio-thoracic      t 
(d)  If  in  tying  the  third  part 
above   the  subscapular,  the  anastomoses   are  more  numerous — viz.,  in 
addition  to  those  just  given  : 
Above. 
The  supra-scapular         1 
The  posterior  scapular   ) 
Operation. — The  vessel  may  be  secured  in  the  following  ways, 
first  two  are  recommended. 

A.  By  a  curved  incision  below  the  clavicle. — ^This  gives  the  necessary 

room,  but  has  the  disadvantage  of 
dividing  the  pectoralis  major  and  its 
large  muscular  branches. 

B.  By  an  incision  in  the  interval 
between  the  pectoralis  major  and  del- 
toid (Fig.  6^). — This  method  scarcely 
gives  sufficient  room,  especiall}'  if  the 
parts  are  displaced  by  effused  blood, 
&c..  and  it  is  well  to  supplement  the 
incision  in  the  interval  by  one  partly 
detaching  the  pectoralis  from  the 
clavicle  (p.  131).  While  this  plan 
involves  less  hgemorrhage  from  the 
pectoralis  major,  care  must  be  taken 
to  avoid  the  cephalic  vein  and  acro- 
mio-thoracic branches  which  lie  in 
this  interval.  This  end  is  best  se- 
cured, whichever  method  be  adopted, 
by  going  down  on  the  artery  as  close 
to  the  clavicle  as  possible,  the  sheath 
of  the  subclavius  being  opened,  and 
some  of  its  fibres  detached,  if  needful. 

C.  By  an  incision  in  the  line  of 
the  artery,  viz.,  one  3^-4  inches  long, 
stai'ting  from  jiast  outside  the  centre 
of  the  clavicle,  and  passing  down- 
wards and  outwards. — This  has  the 
disadvantage  of  cutting  the  muscular 
branches  to  the  pectoralis  major,  and 
gives  less  space  than  the  first  two. 

A.  The  limb  being  at  first  abducted,  the  surgeon,  standing  between  it 
and  the  body,  which  is  brought  to  the  edge  of  the  table,  makes  a  curved 
incision,  with  its  convexity  downwards  and  about  i  inch  from  the  clavicle, 
reaching  from  just  outside  the  sterno-clavicular  joint  to  the  coracoid 
process,  the  knife  being  used  lightly  at  the  outer  end  of  the  incision,  so 
as  to  avoid  wounding  the  cephalic  vein  and  branches  of  the  acromio- 
thoracic  vessels.  The  clavicular  origin  of  the  pectoralis  major  is  then 
divided  in  the  whole  extent  of  the  wound,  and  any  muscular  branches 
Avhich  require  it  tied  or  twisted  at  once.  The  cellular  tissue  beneath 
the  muscle  being  next  explored  with  the  tip  of  the  finger  and  director, 


Part  of  the  clavicular  origin  of  the  pec- 
toralis major  has  been  turned  inwards 
with  the  flap  of  skin.  The  costo-coracoid 
membrane  is  seen  cut  above  and  below  the 
artery,  in  the  latter  case  being  turned 
down  over  the  pectoralis  minor. 

The  cephalic  vein  runs  up  along  the 
inner  edge  of  the  deltoid ;  a  second  vein 
lies  on  the  cords  of  the  brachial  plexus 
above  the  artery,  while  others  cross  the 
upper  part  of  the  wound.  A  small  portion 
of  the  artery  has  been  cleaned. 
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the  iii^pcr  bonlt'i-  of  the  pec-toralis  luiiioi"  is  defined,  and  this  nniscle 
drawn  downwards.  The  costo-coracoid  membrane  must  next  be  most 
carefully  torn  through  close  to  the  coracoid  process,  which  is  a  i><)od 
guide,  by  means  of  a  fine-pointed  steel  director,  the  cephalic  vein  and 
acromio-thoracic  vessels  being  most  scrupulously  avoided.  The  wound 
all  this  time  must  be  kept  dry.  and,  if  needful,  a  large  laryngeal  miri'or 
or  an  electric  lamp  may  be  usefully  employed  in  throwing  light  into  the 
bottom  of  the  deep  wound.  The  pulsation  of  the  artery  being  felt  for 
in  the  living,  and  its  flattened  cord-like  feel  made  out  in  the  dead 
subject,  the  sheath  is  exposed,*  and  the  vessel  itself  carefally  cleaned 
and  separated  from  the  vein,  which  lies  below  and  in  front,  and  from 
the  brachial  cords,  which  are  above  the  artery.  The  needle  should 
be  passed  from  below  so  as  to  avoid  the  vein.f 

B.  By  an  incision  made  between  tlie  pectoralis  major  and  deltoid 
(Fig.  6^).  The  limb  and  the  surgeon  being  in  the  same  position  as  in 
the  o])eration  just  given,  an  incision  is  made  obliquely  downwards  and 
outwards  between  the  above  muscles,  commencing  at  the  clavicle 
opposite  to  the  coracoid  process.  Cai*e  being  taken  to  avoid  the 
cephalic  vein  and  branches  of  the  acromio-thoracic  vessels,  the  muscles 
are  separated,  and.  to  gain  more  room,!  a  transverse  incision  is  made 
running  inwards  along  the  lower  border  of  the  clavicle,  and  detaching 
as  much  as  is  required  of  the  clavicular  origin  of  the  pectoralis  major. 
This  flap  can  be  turned  inwards  and  downwards  without  any  inter- 
ference with  the  nerve-supply  of  the  muscle,  and,  owing  to  its  division 
high  u}),  less  htemorrhage  is  met  with  by  this  method.  The  deltoid 
being  strongly  drawn  outwards  with  a  retractor,  the  upper  border  of 
the  pectoralis  minor  is  defined,  and  the  operation  completed  as  in 
the  account  already  given,  the  pai-ts  being  relaxed  at  this  stage  by 
adduction  of  the  arm. 

ii.  Ligature  of  the  Third  Part  of  the  Axillary  Artery 

(Fig.  64). 

Line. — From  the  centre  of  the  clavicle,  with  the  arm  drawn  from  the 
side,  to  the  inner  margin  of  the  coraco-brachialis. 

Guide. —  i.  The  above  line.  2.  A  line  drawn  from  the  junction  of 
the  middle  and  anterior  thirds  of  the  axilla,  along  the  inner  border  of 
the  coraco-brachialis  (Fig.  64). 

Relations  : —  In  Front. 

Skin :  fascia?. 
Pectoralis  major  (at  first). 
Outside.  Inside. 

Musculo-cutaneous.     me-  Axillarv  Internal  cutaneous  ;  ulnar, 

dian.     Inner  border  of  artery,  Axillary  vein    or   venee 

coraco-brachialis.  ^^^^'^  P*^"^"  comites. 

Behind. 
Subscapularis.          Latissimus  dor.si.         Teres  major. 
Circumflex  nerve.  Musculo-spiral. 


*  The  parts  may  now  be  advauta.Keously  relaxed  by  adducting  the  arm. 
t  The  patient  must  be  prepared  for  probably  weakened  or  limited  use  of  the  limb  for 
some  time,  at  least,  after  the  main  arterial  trunk  has  been  ligatured. 

X  This  step  was  advocated  by  Mr.  Riviugton  (/irif.  Mi-d.  Jouni.,  1885,  vol.  i.  p.  1040). 
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Operation  (Fig.  64). — This  resembles  somewhat  that  for  ligature  of 
the  brachial  in  the  middle  of  the  arm.  As  with  the  brachial,  so  with 
the  axillary  here  ;  though  the  vessel  is  comparatively  superficial,  it  is 
not  an  easy  one  to  hit  otf  at  once,  owing  to  the  numerous  surrounding 
nerves,  which  may  resemble  the  artery  closely,  especially  if  blood- 
stained. 

The  axilla  having  been  shaved  and  thoroughly  cleansed  (p.  99),  the 
arm  being  extended  from  the  side  and  rotated  slightly  outwards  (not 
too  forcibly,  as  this  will  alter  the  relations),  the  surgeon,  sitting  between 
the  limb  and  the  trunk,  makes  an  incision  3  inches  long,  at  the  junction 
of  the  anterior  and  middle  thirds  of  the  space  along  the  inner  border  of 
the  coraco-brachialis   (Fig.  64).     The  incision  may  be  begun  above  or 


Ligature  of  third  part  of  (left)  axillary  artery,  i.  Axilla  at  the  junction  of  its 
middle  and  anterior  thirds.  2,  Coraco-brachialis,  and  above  it  biceps.  3,  Median 
nerve.  4,  Axillary  artery.  5,  Axillary  vein.  6,  Internal  cutaneous  nerve.  7,  Ulnar 
nerve  hooked  downwards. 

below,  as  is  most  convenient.  Skin  and  fascias  being  divided,  and  the 
point  of  a  director  used  more  deeply,  the  coraco-brachialis  is  identified, 
and  the  axillary  vein  and  the  median  nerve  are  distinguished  from  the 
artery,  the  former  drawn  inwards,  and  the  latter,  together  with  the 
coraco-brachialis,  outwards.*  Tlie  artery  is  then  made  sure  of,  cleaned, 
and  the  needle  passed  from  within  outwards,  the  neighbourhood  of  any- 
large  branch,  such  as  the  subscapular  or  the  circumflex,  being  avoided, 


*  Farabeuf  (Joe.  supra  cit.,  p.  44)  gives  the  following  directions  for  making  sure  of 
the  artery :  Make  an  incision  running  just  behiiul  the  anterior  wall  of  the  axilla. 
Identify  the  coraco-brachialis  by  opening  its  sheath.  Draw  it  outwards,  and,  with  the 
fino-er  of  the  left  hand  sunk  in  the  wound,  depress  the  whole  bundle  of  vessels  and 
nerves.  The  first  cord  which  escapes  upwards,  when  the  finger  is  withdrawn  a  little,  is 
free,  perforating  no  muscles  :  this  is  the  median.  Isolate  it  and  have  it  drawn  outwards 
with  the  coraco-brachialis.  The  second  large  cord,  uncovered  by  withdrawing  the  first, 
is  the  artery. 


OLD  ()Im:i;.\ti()X  of  ijcatiuk  of  the  AXILLAKV 
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and  the  needle  being  kept  very  clor^e  to  the  ai'teiy.  Instead  of  one 
axillary  vein,  two  ven;e  coniitcs.  and  the  basilic  as  well,  ma}'  be 
present. 

iii.  Old  Operation  of  Ligature  of  the  Axillary  Artery 
for  some  Cases  of  Axillary  Aneurysm  and  Injured 
Axillary  Artery.— This  method  may  be  made  use  of  in  the  follow- 
ing  instances  : 

I.  Where  pressure  has  failed  in  the  above  cases.  2.  Where  pressure 
is  unsuitable  owing  to  the  rapid  increase,  and  large  size,  of  the 
aneurysm  ;  the  condition  of  the  parts  over  it ;  or  the  inalulit}^  of  the 
patient  to  bear  pain.  3.  Where,  owing  to  the  displacement  of  the 
clavicle,  ligature  of  the  subclavian  is  not  likely  to  be  practicable,  or 
where  the  condition  of  the  coverings  of  the  aneurysm  is  such  that  this 
step,  even  if  carried  out.  will  not  avert  suppuration,  sloughing,  &c. 

Fki.  6v 


Anatomy  of  the  parts  concerned  in  ligature  of  the  axillarj-  artery.  (Heath.) 
I,  The  outer  liead  of  the  median,  and,  external  to  it,  the  musculo-cutaneous  nerve. 
Internal  to  the  artery  is  the  inner  head  of  the  median,  which  crosses  it  below  the 
pectoralis  minor,  lo.  Internal  to  the  artery  at  this  level  are  the  internal  cutaneous 
and  the  ulnar  nerves.  2,  Pectoralis  major.  3,  Cephalic  vein.  4,  Humeral  and 
pectoral  branches  of  the  aci-omio-thoracic  artery.  5,  Deltoid.  Under  this  is  seen 
part  of  the  coraco-brachialis  and  biceps.     6,  Axillary  artery.     8,  Axillary  vein. 

Prof.  Syme  (Ohservd.tions  in  ('Irnical  Surr/eri/.  p.  140  ei  se(i.),  holding 
that  the  old  metliod  would  certainly  remedy  cases  not  amenable  to 
ligatvire  of  the  subclavian,  and  that  even  in  cases  where  the  latter  is 
practicable  the  former  might  be  preferable,  made  use  of  it  in  three 
cases. 

In  the  first  case,  the  skin  in  the  neighbourhood  of  the  shoulder-joint  was  dusky  red. 
and  vesicating,  and  the  patient  beginning  to  wander  in  his  mind  In  the  third,  after 
the  operation,  delirium  tremens  set  in,  with  excessive  suppuration  and  sloughing  of  the 
tissues  of  the  limb.  All  three  patients  recovered,  though  in  age  50,  47.  and  about  50 
respectively. 

The  following  is  the  account  of  the  operation  in  Prof.  Syme's  words 
(loc.  siqnxi   ett.,  p.  148)  : 
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I  inaiU;  an  incision  along  the  outer  edge  of  the  sterno-mastoid  tlirough  the  ])latysma 
myoides  and  fascia  of  the  neck,  so  as  to  allow  a  tinger  to  be  pushed  down  to  the  situation 
where  the  subclavian  lies  upon  the  first  rib.  1  then  openeel  the  tumour.*  when  a 
tremendous  gush  of  blood  showed  that  the  artery  was  not  effectually  compressed;  but 
while  I  plugged  the  aperture  -with  my  hand.  Mr.  Lister,  who  assisted  me.  by  a  slight 
movement  of  his  finger,  which  had  been  thrust  deeply  under  the  upper  edge  of  the 
tumour  and  through  the  clots  contained  in  it.  at  length  succeeded  in  getting  command 
of  the  vessel.  I  then  laid  the  cavity  freely  open,  and  with  both  hands  scooped  out 
nearly  seven  pounds  of  coagulated  blood.  The  axillary  artery  appeared  to  have  been 
torn  across,  and,  as  the  lower  orifice  still  bled  freely,  I  tied  it  in  the  first  instance,  next 
•cut  through  the  lesser  pectoral  muscle  close  up  to  the  clavicle,  and,  holding  the  upper 
end  of  the  vessel  between  my  finger  and  thumb,  passed  an  aneurysm-needle  so  as  to 
apply  a  ligature  about  ^  inch  above  the  orifice.  The  extreme  elevation  of  the  clavicle, 
which  rendered  the  artery  so  inaccessible  from  above,  of  course  facilitated  tl)is  pro- 
cedure from  below.     Everything  went  on  favourably  afterwards. 

Sir  J.  Paget  and  ]\fr.  Callv^iider  (St.  Bart/iiil<>ii}eir's  Ifosji.  h''-ii..  vol.  ii.) 
made    a   — H-shaped    incision,   cutting  ])ai'allel    witli    the   lowm-    margin 


Fig.  66. 


Parts  seen  in  ligature  of  the  tlnrd  part  of  the  (left)  axillary  artery,  dissected.  The 
flat  retractor  raises  (i)  the  coracobrachialis,  the  first  guide,  together  with  (i')  the 
musculo-cutaneous  nerve  entering  it.  The  blunt  hook  draws  aside  (2)  the  median 
nerve,  the  second  guide.  Below  the  axillary  artery  is  seen  the  small  internal 
cutaneous  nerve,  which,  like  tlie  axillary  vein  and  the  other  lai'ge  nerve  trunks,  is 
often  not  seen.  Just  above  the  artery,  in  the  depth  of  the  wound,  is  seen  one  of  the 
venae  comites,     (Farabeuf.) 

of  the  pectoralis   major,  and    a    second,  at  right    angles   to  the   first, 
straight  up  through  the  M'hole  width  of  the  pectoralis  major. 

The  following  case  under  the  care  of  Dr.  N.  Eaw,  of  Liverpool 
{Lirerpool  Med.-Chir.  Journ.,  July  1899.  p.  328).  teaches  a  point  which 
may  be  most  valuable  in  the  treatment  of  these  rare  but  very  grave 
cases — viz.,  putting  a  temporarij  ligature  round  the  axillary  artery  until 
it  is  certain  whether  both  this  and  the  vein  have  given  way. 

The  patient  was  aged  45,  and.  five  weeks  after  a  dislocation  of  the  humerus  had  been 
reduced,  a  siu'geon  had  niani])ulated  the  arm  with  his  heel  in  the  axilla.  The  arm  began 
to  swell  the  same  night.  There  was  slight  pulsation  in  both  radial  and  ulnar  arteries. 
As  the  accunuilation  of  symptoms  had  been  gradual,  rupture  of  the  axillary  vein  was 
diagnosed.  The  swelling  increased,  and  burst  with  serious  loss  of  blood.  An  incision 
was  made  from  the  clavicle  to  the  anterior  fold  of  the  axilla,  dividing  the  pectoral 


*  In  one  of  his  cases,  while  laying  open  the  cavity.  Prof.  Symc  liad  to  avoi<l  the  radial 
artery,  which  ran  over  the  surface  of  the  sac. 
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musclos.  The  iixilhxry  vossols  wore  ligatured  uii(Uir  (he.  rlavicl*-,  tlic  artery  witli  a 
tempcirary  li.<,'alure.  Tlie  ineisiou  was  then  prolonged  througli  to  the  axilla,  down  the 
inner  side  of  Xho  arm  to  the  elbow,  and  several  pouiids  of  clot  turned  out.  The  axillary 
vein  was  found  torn  eonijiletely  across,  and  was  tied  at  both  ends;  arterial  blood  was 
seen  to  be  flowiuir.  iiml  the  sui)seapular  artery  was  found  cut  across  about  one  inch  from 
the  main  trunk,  and  tied.  The  temporary  ligature  was  then  removed  from  the  first 
part  of  the  axillary  artery,  and  followed  by  redness  and  warmth  in  the  limb,  but  no 
pulsation  in  the  radial  art'-ry.  The  patient  made  an  excellent  recovery,  and  six  months 
later  had  a  fairly  useful  limh. 

A  shovt  s]);K'e  inuy  be  allotted  here  to  that  moKt  important  accident 
which  has  ha])]iciie(l  to  so  many  surgeons — viz.,  rupture  of  the  axillary 
artery  while  dislocations  of  the  shoulder  are  being  reduced.  This 
accident  has  s^'reatly  decreased  in  fre(|nency  of  late  years  owing  to  the 
adA'antages  of  anassthetics  and  the  earlier  date  at  which  patients  apply 
for  treatment.  Dr.  Stimson  (A7in.ofSur(j.,^ov.  1885)  draws  the  follow- 
ing conclusions  from  forty-four  cases,  conclusions  which  modern  surgery 
and  an  earlier  resort  to  the  use  of  the  double  ligature  may  considerably 
modify:  —  "Conservative  treatment— viz.,  complete  rest  with  direct 
pressure — may  properly  be  tried  at  first,  especially  if  the  tumour  is  small, 
recent,  and  not  increasing,  but  should  not  be  prolonged  if  the  symptoms 
do  not  promptly  jdeld ;  and  secondly,  in  case  of  resort  to  operation, 
ligature  of  the  subclavian  or  disarticulation  at  the  shoulder  is  to  be 
preferred  to  incision  of  the  sac  and  double  ligature  of  the  artery."  Of 
seven  cases  of  double  ligature  of  the  artery,  all  were  fatal.  Of  fourteen 
of  ligature  of  the  subclavian,  five  recovered.  Without  operation,  thirteen 
died,  six  recovered.  Of  four  cases  of  amputation  at  the  shoulder,  only 
one  recovered.  Repeated  puncture  is  always  fatal.  Korte,  of  Berlin 
{Arch.  f.  Jdin.  Chir.,  Bd.  xxvii.  Hft.  3,  quoted  by  Dr.  Stimson),  is  of 
opinion  that  in  many  cases  the  injury  to  the  artery  is  caused  at  the  time 
of  the  accident,  but  haemorrhage  does  not  come  on  till  after  reduction  is 
brought  about,  as  the  vessel  is  compressed  by  the  head  of  the  bone.  As 
to  the  exact  cause  of  the  injury  to  the  vessel  when  it  takes  place  at  the 
time  of  the  reduction,  it  is  probable  that  some  special  condition  exists' 
to  account  for  it,  as  many  old  dislocations  are  reduced  with  much  force, 
used  with  impvmity — e.g.,  atheroma  ;  adhesion  of  the  artery  to  the  head 
of  the  bone  ;  too  great  or  misapplied  force  in  reduction,  viz.,  use  of  the 
boot,  in  elevation  ;  projection  of  a  fragment  or  a  spicule  of  bone.  It  is 
usually  the  axillary  artery,  or  one  of  its  branches,  which  gives  way ; 
much  more  rarely  (four  out  of  forty-four  cases),  the  axillary  vein. 


AMPUTATION    AT    THE    SHOULDER-JOINT. 

Indications. 

i.  Compoiand  comminuted  fractures — e.g.,  railway  and  machinery 
accidents. 

ii.  Gunshot  injuries. — Amputation  here  is  divided  by  Dr.  Otis*  into 
(i)  Primary,  or  before  the  third  day;  (2)  Intermediary,  or  cases  in 
■\vliich  the  operation  was  performed  between  the  third  and  the  thirtieth 
days ;  and  (3)  Secondary,  in  which  the  operation  was  performed  later 
than  the  thirtieth  day. 

*  Jfcd.  and  Surtj.  Hist,  of  the  War  of  the  RebclVnn,  pt.  ii.  p.  613  ct  neq. 
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(i)  Primaiy. — The  mortality  liere  was  24  per  cent.  The  indications 
for  amputation  so  soon  after  the  injury  are  chiefly — (a)  A  limb  torn  off 
partially,  but  too  high  to  admit  of  any  other  ampiitation  ;  {//)  Severe 
comminuted  fracture  of  the  upper  end  of  the  humerus,  with  extensive 
injury  to  the  vessels  and  nerves  ;  (c)  Such  a  fracture  high  up,  wdth 
severe  splintering  extending  down  below  the  insertions  of  the  pectoralis 
major  and  the  latissimus  dorsi.*  (2)  Intermediary. — The  mortality 
here.  45  per  cent.,  was  nearly  double  that  of  the  primary.  This  seems 
to  have  been  brought  about  largely  by  the  fact  that  the  operation  -was 
now  performed  through  soft  parts,  the  seat,  at  this  time,  of  unhealthy 
infiammation,  and  thus  prone  to  lead  to  secondarj^-  haemorrhage,  pyaemia, 
sloughing,  &c.  (3)  Secondary. — The  causes  for  this  deferred  operation 
were  chiefly  haemorrhage,  gangrene,  profuse  suppuration,  hopeless 
disease  of  the  hiimerus,  sometimes  with  consecutive  implication  of  the 
joint,  chronic  osteo-m3'elitis,  or  necrosis  of  the  entire  humerus.  The 
mortality  was  28  per  cent.  From  the  above  it  is  evident  that  the 
necessary  examination  should  be  made,  and  the  operation  performed,  as 
soon  after  the  injury  as  possible,  consistent  with  the  state  of  the  patient; 
the  difference  between  operating  in  sound  and  diseased  parts,  and  the 
jieighbourhood  of  the  joint  to  the  chest,  if  a  septic  condition  of  the 
wound  sets  in,  being  borne  in  mind. 

iii.  New  growths. — If  these  involve  the  scapula  or  its  processes,  the 
upper  extremity  should  be  removed  by  the  method  of  interscapulo- 
thoracic  amputation  (p.  1 77).  The  question  of  the  possibilit}'  of  saving 
the  limb  and  removing  the  growth  by  excision  of  the  head  of  the 
humerus  is  considered  at  p.  157. 

iv.  Disease  of  the  shoulder-joint  unsuited  lor,  or  persisting  after 
failure  of,  excision. 

V.  For  osteo-myelitis  and  necrosis  of  humerus  resisting  other  treat- 
ment, or  complicated  with  earl}^  blood-poisoning. 

vi.  For  rapidl}^  spreading  gangrene  or  gangrenous  cellulitis  with 
threatening  septiciemia. 

Mr.  Heath  {Glhi.  Soc.  Trans.,  vol.  xiv.  p.  114)  has  recorded  such  a 
case  in  which  this  amputation  was  needed  to  save  life. 

A  nurse  had  pricked  her  linger  deeply  with  a  pin  hidden  iu  some  of  tlie  clothes  of  a 
lady  who  had  died  of  virulent  puerperal  septicemia  ;  gangrenous  cellulitis  rapidly  set 
in,  and  extended  in  spite  of  incisions :  on  the  sixth  daj'  the  gangrene  appeared  to  be 
arrested  in  the  forearm,  though  there  was  a  blush  of  advancing  mischief  up  the  arm. 
In  the  afternoon  of  the  same  day  sudden  extension  took  place,  and  Mr.  Heath  removed 
the  arm  at  the  shoulder-joint,  the  patient  ultimately  making  a  good  recovery. 

The  operation  chosen  was  by  outer  and  inner  flaps,  the  former  giving 
a  fairly  healthy  flap  of  deltoid,  the  latter  having  to  be  cut  verj^  short 
owing  to  the  infiltration  of  the  axilla.  The  dressings  became  offensive, 
but  the  stump  healed  well. 

vii.  For  removal  of  the  tipper  extremit_y  where  painful,  oedematous.  and 
heavy  owing  to  pressure  on  the  axillary  veins  and  brachial  plexus  b}' 
recurrent  carcinoma.  Here  removal  of  the  ^\'hole  u]D])er  extremity  by 
M.  P.  Berger's  method  (p.  177)  is  much  to  be  preferred. 


*  In  some  of  these  the  adoption  of  the  Furnoaux  Jordan  method  (p.  149)  might  lead 
to  diminished  loss  of  blood. 
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viii.  Aniputaticm  at  tlic  sliouldfr-joint  may  be  called  tor  in  the 
following  cases  of  aneinysin  : — 

A.  In  tmme  cases  of  siilicliirldn  ariein-i/sm  wliere  other  niean.s  have 
failed  or  are  impracticable  ;  wliere  the  aneurysm  is  rapidly  increasing; 
where  the  pain  is  constant  and  agonising ;  and  where  the  limb  is 
tlireatening  to  become  gangrenous.  While  the  principle  of  this 
operation  appears  to  be  physiologically  sound — i.e.,  to  enable  distal 
ligature  to  be  performed  on  the  face  of  the  stump,  and  that,  by  removal 
of  the  limb,  the  amount  of  blood  passing  through  the  aneurysm  may  be 
diminished — the  results  hitherto  have  not  been  very  successful. 

Thus,  ill  I'rof.  Spence's  case  (^Mcd.-Chir.  Tram.,  vol.  lii.  p.  306),  a  man.  aged  33.  with 
a  subclavian  aneuiysm.  probably  eucroachiiig  on  the  second,  if  not  the  tirst,  part  of 
the  artery,  with  excruciating  pain  and  threatening  gangrene,  amputation  at  the 
shoulder-joint  was  followed  by  diminution  iu  the  pulsation  and  .size  of  the  sac.  but 
with  little  formation  of  coagula.  Death  took  place  four  years  afterwards,  probably 
from  extension  of  the  aneurysm  to  the  innominate  and  aorta.  In  this  case  the 
operation,  though  it  had  but  little  effect  in  consolidating  the  sac,  undoubtedly  pro- 
longed life,  as  gangrene  was  threatening,  and  the  second  part  of  the  artery  was  almost 
certainly  affected,  thus  rendering  the  case  a  most  unfavourable  one.  In  Mr.  Holden's 
(ibV.  Barthol.  Hasp.  Rtp.,  vol.  xiii.)  case  the  patient  was  almost  in  extrcnii,t,  and  the  sac 
gave  way.  In  Mr.  H.  Smith's  case  (quoted  by  Mr.  Heath,  lot:  infra  cif.')  an  intra- 
thoracic portion  of  the  aneurysm  also  ruptured,  there  being  no  evidence  as  to  benefit 
or  otherwise. 

In  Mr.  Heath's*  case  (the  aneurysm  being  perhaps  traumatic  in  origin,  and  of  the 
false  circumscribed  kind)  the  effect  on  the  aneurysm  was  so  transient  as  to  be 
practically  7til.  Two  months  after  the  amputation,  as  the  aneurysm  continued  to 
increase  in  size,  Mr.  Heath  introduced  into  the  sac  three  pairs  of  fine  sewing-needles, 
making  each  pair  cross  within  the  sac.  Considerable  clotting  took  place  around  the 
needles,  which  were  withdrawn  on  the  fifth  day.  The  aneurysm  gradually  became  solid, 
but  the  patient  sank  soon  after  from  bronchitis.  Mr.  Heath  concluded  that  amputation 
at  the  shoulder-joint  for  aneurysm  is  not  a  satisfactory  proceeding,  but  the  majority  of 
the  surgeons  present  were  in  favour  of  further  trials  of  this  mode  of  treatment  if  it 
could  be  resorted  to  early. 

B.  AMth  the  same  objects  in  view,  amputation  at  the  shoulder-joint 
may  be  required  in  some  cases  of  axillari/  aneurt/sm  complicated  with 
extension  of  the  sac  upwards,  much  elevation  of  the  shotilder,  conditions 
which  may  render  compression  or  ligature  of  the  subclavian  impossible, 
removal  of  the  limb  beino-  additionallv  called  for  if  aaonisino-  nain  or 
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threatening  gangrene  be  present. 

Prof.  Syme  {Med.-Chir.  Trans.,  vol.  xliii.  p.  139)  briefly  alludes  to 
two  such  successfid  cases,  in  one  of  which  ^anorene  was  threatenino- : 
"  In  a  case  of  axillary  aneuiysm  in  a  gentleman  of  about  52  years  of 
age,  where  ligature  was  prevented  by  intense  inflammation  of  the  arm, 
rapidly  running  on  to  gangrene,  I  performed  amputation  at  the 
shoulder-joint,  cutting  through  the  sloughy  sides  of  the  aneurysm  and 
tying  the  artery  -where  it  lay  within  the  sac." 

C.  In  some  cases  of  injiamed  axiUari/  aneurifsm  threatening  suppuration, 
Sir  J.  E.  Erichsen  {S)ir<i..  vol.  ii.  p.  217)  points  out  that  the  question  of 


*  In  a  paper  brought  before  the  Medico-Chirurgical  Society  (^Tram.,  vol.  Ixiii.  p.  65). 
For  the  discussion  on  this,  see  TMncet,  1880,  vol.  i.  p.  169  ;  Brit.  Med.  Journ.,  1880,  vol.  i. 
p.  205. 
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this  amputation  may  arise.  As  the  old  operation  of  opening  the  sac, 
turning  out  the  clots,  and  securing  the  vessel  above  and  below  is 
impossible,  owing  to  the  fact  that  the  coats  of  the  vessel,  now  softened, 
will  not  hold  a  ligature,  two  courses  only  are  open  to  the  surgeon — viz., 
ligature  of  the  third  part  of  the  subclavian,  or  amputation  at  the 
shoulder-joint.  AVhile  the  former  may  be  followed  when  the  aneurysm 
is  moderate  in  size  and  when  there  is  no  evidence  of  threatening 
gangrene,  amputation  must  be  resorted  to  when  less  favourable 
conditions  ai-e  present. 

If  haemorrhage  occur  from  an  inflamed  axillary  aneurysm  which  has 
ruptured  after  the  subclavian  has  been  already  tied,  the  same  writer,  of 
the  two  courses  now  open — viz.,  either  to  open  the  sac  and  try  and 
include  the  bleeding  spot  between  two  ligatures,  or  to  amputate  at  the 
shoulder-joint — strongly  advises  the  latter. 

The  coats  of  the  arterj^  •'  in  the  immediate  vicinit}-  of  the  sac  could 
not.  in  accordance  with  what  we  know  to  be  almost  universally  the  case 
in  spontaneous  aneur^'sms  of  large  size  or  old  standing,  be  expected  to 
be  in  anything  like  a  sound,  firm  state,  and  would  almost  certainly  give 
way  under  pressure  of  the  noose ;  or  the  vessel  might  have  undergone 
fusiform  dilatation,  as  is  common  in  this  situation,  before  giving  rise  to 
the  circumscribed  false  aneurysm,  in  which  case  it  would  be  impossible 
to  surround  it  b}'  a  ligature  ;  or,  again,  the  subscapular  or  circumflex 
arteries  might  arise  directly  from,  and  pour  their  recurrent  blood  into, 
the  sac  or  dilated  artery,  and,  as  they  would  lie  in  the  midst  of  inflamed 
and  sloughing  tissues,  no  attempt  at  including  them  in  a  ligature  could 
be  successfully  made.  In  such  circumstances  as  these  the  danger  of 
the  patient  would  be  considerably  increased  by  the  irritation  and 
inflammation  that  would  be  occasioned  bj'  laying  open  and  searching 
for  the  bleeding  vessel  in  the  sac  of  an  inflamed,  suppurating,  and 
sloughing  aneurysm,  and  much  valuable  time  would  be  lost  in  what 
must  be  a  fruitless  operation,  at  the  close  of  which  it  would,  in  all 
probability,  become  necessary  to  have  recourse  to  disarticulation  at  the 
shoiilder-joint,  and  thus  to  remove  the  whole  disease  at  once." 

D.  In  the  words  of  Sir  J.  E.  Erichsen  (loc.  supra  cit.,  p.  218),  "  there 
is  another  form  of  axillaiy  aneurysm  that  requires  immediate  amputation 
at  the  shoulder-joint,  whether  the  subclavian  artery  ha\'e  previously 
been  ligatured  or  not ;  it  is  the  case  of  diffuse  aneuri/sm  of  the  armpit, 
with  threatened  or  actual  gangrene  of  the  limb." 

Different  Methods. — Of  some  thirty-six  different  methods  Avhich 
have  been  described,  most  will  be  found  to  differ  in  some  unimportant 
detail.  Five  alone  will  be  given  here ;  they  will  be  found  amply 
sufficient,  if  modified  when  needful,  for  all  cases.  The  circumstances 
under  which  this  amputation  is  performed  do  not  admit  of  any  one 
definite  method  being  followed.  Thus,  after  a  railway  accident  or 
gunshot  injury,  the  soft  parts  will  be  destroyed  on  at  least  one  surface. 
In  amputating  for  malignant  disease,  skin  flaps  must  be  made  use  of, 
transfixion  being  usually  inadmissible,  as  the  muscles  should  be  cut  as 
short  and  as  close  as  possible  to  their  iipper  attachments,  to  minimise 
the  risk  of  extension  and  recurrence.  Instead  of  remembering  the 
length  and  size  of  differently  named  flaps,  the  surgeon  \\-ill  have  to  be 
familiar  with  the  anatomy  of  the  parts,  the  position  of  the  vessels,  and 
the  best  means  of  meetino-  haemorrhacfe. 
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The  joint  is  so  we'll  covered  that  sufficient  lla})s*  can  nearly  always  be 
j)rovi(lecl.  while  the  blood-supply  is  so  abundant  that  sloughing  very 
I'arely  occurs,  and  even  it"  it  do  so,  from  the  results  of  injury  or 
hospital  gangrene,  the  tissues  of  the  chest  will  come  forward  sufficiently 
to  close  the  wound.  While  the  cavity  of  the  axilla  favours  exit  of 
(list'harges  below,  the  abundance  of  cellular  tist?ue  opened  u[)  favours 
diffuse  inflammation,  and  calls  for  adequate  drainage. f 

The  following  methods  will  be  described  here :  in  the  first  two,  skin 
fiaps  are  made  ;  in  the  others  (save  in  the  Furneaux  Jordan  method), 
transfixion  is  made  use  of.  in  part  at  least. 

In  all  cases  of  doubt,  as  after  injury,  the  condition  of  the  bone,  and, 
if  needfid.  that  of  the  vessels  and  nerves,  should  be  first  cleared  up  by 
a  free  incision  as  if  for  excision  (Figs.  70.  71  and  j}^.  pp.  142.  143). 

i.  By    lateral    skin  flaps.     The  iv.  Superior  or  deltoid  flap. 

oval  or  en  /((qiieffe  methods.         v.  Anterior  and  posterior  flaps, 

ii.   Spence's  method.  vi.   FurneaiTX  Jordan  method, 
iii.  Superior  and  inferior  flaps. 

While  the  most  rapid  methods  are  those  of  superior  and  inferior 
(Figs.  /6  and  //),  or  anterior  and  posterior  flaps  (Fig.  /S),  in  each  case 
cut  by  transfixion,  these  require  the  presence  of  an  assistant  who  can  be 
thoroughly  relied  upon  to  seize  the  artery  just  before  it  is  cut.  AVhere 
there  is  time,  and  where  the  soft  parts  admit  of  it,  one  of  the  methods 
with  a  vertical  incision — e.<j.,  Spence's  method,  the  en  raquette.  or  that 
by  lateral  skin  flaps — is  far  preferable,  as  (i)  it  allows  of  securing  the 
artery  before  this  is  cut ;  (2)  of  exploring  the  condition  of  the  head  of 
the  bone ;  (3)  one  flap  can  be  cut  longer,  according  to  the  state  of  the 
soft  parts. 

Means  of  arresting  Haemorrhage  in  Amputation  at  the  Shoulder- 
joint. — These  are  numerous.     The  first  is  the  best. 

1.  LlGATURIXU    OR    TwiSTlNG    THE    VESSELS    ON  THE  IXNER    ASPECT   OF 

THE  Limb  before  they  are  cut  (pp.  141,  146.  Figs.  69,  72). 

This  method  is  an  excellent  one  and  suitable  to  all  cases.  The  liga- 
ture should  be  placed  as  high  as  possible,  so  as  to  get  above  the  circum- 
flex arteries.  The  surgeon  must  be  careful  in  the  final  use  of  the  knife, 
high  up  in  the  axilla,  not  to  prick  the  artery  above  his  ligature. 

2.  Compression  of  the  Inferior  or  Anterior  Flap,  and  so  of  the 
Vessels  before  they  are  cut  (pp.  148,  149.  Figs.  y6,  jy). 

3.  Pressure  on  the  Subclavian. — I  am  of  opinion  that  the  more  the 
surgeon  trusts  to  this  plan  solely,  the  more  often  will  he  have  cause  to 
regret  it.  Pressure  is  alwaj'S  liable  to  be  inefficient  in  short,  fat  necks ; 
in  thin  patients,  however  well  applied  at  first  with  the  thumb  aided  b}' 
a  padded  key  or  weight,  it  is  too  often  rendered  uncertain  b}'  the  neces- 
sary changes  in  position  of  the  limb  during  the  operation,  or  by  the 
pressure  of  assistants,  a  violent  gush  of  blood  at  the  last  showing  to  the 
surgeon  that  his  confidence  in  the  artery  being  secured  is  misplaced. 
Furthermore,  an  assistant  so  used  is  necessarily  much  in  the  way  of  the 

*  In  some  cases  of  gunshot  injury  it  is  necessary  to  get  the  chief  flap  from  the 
axillary  region,  and  to  bring  this  up  and  unite  it  to  the  cut  margin  of  skin  over  the 
acromion. 

t  Finally  the  tendency  of  the  skin  to  retract  when  this  has  been  much  stretched,  as 
over  a  large  tumour,  should  be  remembered. 
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others  aiding  the  surgeon.     For  the  above  reasons  I  much  prefer  trusl- 
ing  to  one  or  other  of  the  two  methods  first  given. 

4.  LioATi'RE  OF  THE  SuHCLAViAX  Artery.— Mr.  Howard  Marsli  suc- 
cessfully made  use  of  this  method  in  a  case  of  amputation  for  an 
enormous  '•  osteo-sai'coma  "  of  the  humerus. 

After  ligature  of  the  third  part  of  the  subclavian,  it  was  easy  to  empty 
back  into  the  general  circulation  the  blood  out  of  the  enormous  vein 
which  ran  over  the  surface  of  the  growth.  Eight  ounces  of  blood  was 
the  amount  estimated  to  have  been  lost. 

5.  Ligature  oe  the  First  Part  of  the  Axillary  Artery. — This 
step,  originally  recommended  by  Delpech,  has  been  recentlj^  advocated 
by  Prof.  Keen  (Amer.  Journ.  Med.  Sci.,  June  1894)  in  those  cases  where 
a  growth  has  invaded  the  axilla  high  up.  Thus,  a  free  incision  between 
the  pectoralis  major  and  deltoid  (p.  130)  will  at  once  give  us  access  to 
the  apex  of  the  axilla,  where  the  vessels  lie,  and  enable  us  to  determine 
ho^\'  far  the  growth  has  extended. 

6.  Wyeth's  Method  by  Pins  and  Elastic  Tubing. — I  mention  this 
method  here  out  of  respect  to  the  inventor  and  the  American  surgeons 
who  have  used  it.  I  do  not  recommend  it,  for  these  reasons  :  It  is  clear 
from  a  paper  by  Prof.  Keen,  of  Philadelphia  (Araer.  Journ.  Med.  Sci., 
1894;.  that  unless  the  pins  are  inserted  very  exactly — not  an  easjMuatter 
in  operations  of  emergency — -the  tubing  ma}'  slip,  even  when  applied  by 
this  method.  I  consider  the  practice  of  finding  the  vessels  and  securing 
them  before  they  are  severed  a  great  deal  simpler  and  applicable  to  all 
cases.  Finally,  I  cannot  but  think  that,  when  a  larger  number  of  cases 
have  been  published  in  which  the  pins  have  been  made  use  of,  it  will 
be  found  that  the  passage  of  long  pins,  even  when  sterilised,  is  not 
always  ■■  absolutely  of  no  importance."  Prof.  Keen  thus  describes  the 
method,  A\hich  he  used  successfully  in  two  cases,  and  which  he  thinks 
superior  to  eveiy  other  : 

Two  sharp-pointed  pins,  1 1  inches  long  and  of  No.  20  French  catheter 
size,  are  used.  As  much  force  is  required  to  push  the  pins  through  the 
tissues,  it  is  advised  that  the  points  should  be  made  trocar-like.  The 
anterior  pin  is  introduced  through  the  middle  of  the  anterior  axillary 
fold,  at  a  poiiit  a  little  nearer  to  the  body  than  what  may  be  called  the 
centre  of  the  fold  transversely.  The  point  of  emergence  is  of  much 
greater  importance,  and  should  be  an  inch  within  the  tip  of  the  acromion. 
The  second  pin  is  inserted  at  a  corresponding  point  through  the  posterior 
axillary  fold,  emerging  again  an  inch  within  the  tip  of  the  acromion. 
.Some  care  is  needed  to  avoid  striking  the  spine  of  the  scapula.  The 
pins  being  in  position,  a  piece  of  black  india-rubber  tubing,  haU'  an 
inch  in  diameter,  is  bound  tightly  round  the  axilla  and  shoulder  above 
the  pins. 

The  method  will  be  found  described  and  illustrated  under  the  section 
dealing  with  "  Amputation  at  the  Hip-joint.'' 

7.  8ECURIN(i    the    A'eSSELS    LOWER    DOWN.    IN     THE    FuRNEAUX    JoRDAN 

Method  fp.  149). 

8.  Use  of  an  India-rubber  Band. — This  is  applied  after  the  same 
method  as  that  fully  given  in  "  Amputation  at  the  Hip-joint."  In  my 
opinion  it  is  unreliable,  especially  in  those  cases  of  accident  in  which, 
the  limb  being  mutilated  high  up,  this  operation  is  chiefly  required. 
For  in  these  tlie  band,  being  applied  under  the  axilla  and  across  the 
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Fig.  67. 


body,  slips  up  as  soon  as  the  head  is  disarticnhited,  alhjwing  otl)leeding 
from  the  vessels,  and  coming-,  itself.  m«>st  inconveniently,  and  a  source 
of  sepsis,  into  the  way  of  the  operator. 

i.  Lateral  Flaps— Oval— En  Raquette  (Figs.  67  to  73),— The 

method  of  lateral  llajis.  or  the  above  in.'dilications  of  it,  or  Spence's 
method,  are  those  which  the  student  is  especially  recommended  to 
practise,  on  account  of  the  advantages  already  given. 

The  methods  of  arresting  the  haemorrhage  are  given  above.  The 
patient  having  been  propped  up  sufficiently,  brought  to  the  edge  of  the 
table,  and  rolled  over  to  the  opposite  side,  the  surgeon,*  standing  outside 
the  abducted  limb  on  the  right  side,  and  inside  it  on  the  left,  and  having 
marked  with  his  left  forefnrger  and  thumb  a  point  just  below  and  out- 
side the  coracoid  process,  and  a  corresponding  point  behind  in  the  rnid- 
axilla  (Fig.  67).  then  reaches  over,  and,  entering  the  knife  in  the  axilla, 
close  to  the  thumb,  cuts  an  oval  flap,  about  4  inches  long,  consisting  of 
skin  and  fascia  from  the  side  farthest 
from  him.  and  ending  close  to  his 
finger.  Without  removing  the  knife, 
the  surgeon  next  marks  out  a  similar 
flap  on  the  other  side,  cutting  from 
above  downwards,  commencing  just 
below  the  finger,  and  ending  Avhere 
the  first  flap  began  in  the  mid-axilla. 
The  assistant  in  charge  of  the  limb 
aids  the  above  by  rotating  the  limb 
into  convenient  position.  The  flaps 
are  then  dissected  up  and  held  out  of 
the  way.  The  vessels  are  next  ex- 
posed (see  p.  132).  separated  from  the 
surrounding  nerves,  and  secured, 
either  by  applying  two  pairs  of 
Spencer  Wells's  forceps  (Fig.  69), 
dividing   the    vessel    between    them 

and  twisting  both  ends,  or  by  passing  an  aneurysm-needle,  loaded  with 
sterilised  silk  or  chromic  gut.  under  the  artery,  and  thus  securing  it  with 
a  ligature.  The  limb  being  then  carried  across  the  chest,  the  outer  part 
of  the  capsule  is  freely  opened  by  cutting  on  the  head  of  the  bone,  and 
the  muscles  attached  to  the  great  tuberosity  thoroughly  severed.  The 
limb  is  next  rotated  outwards,  and  the  subscapalaris  tendon  severed; 
the  biceps  tendon  being  cut  and  the  capsule  freely  opened,  the  joint  is 
w^ll  opened  on  the  inner  side.  The  head  being  then  dislocated.!  by  the 
assistant  pressing  the  elbow  forwards  and  against  the  side,  the  knife  is 


*  Three  assistants  are  i-cquired — No.  i.  to  mauipulate  the  limb:  Xo.  2.  to  grasp 
the  artery  in  the  inner  or  inferior  flap,  if  desired;  No.  3,  to  be  read}'  %\-ith  sponges 
or  instruments.  If  the  subclavian  is  to  be  controlled,  this  must  be  done  by  a  fourth. 
If  short-handed,  the  surgeon  will  manipulate  the  limb  himself. 

t  This  wiU  only  be  feasible  if  the  capsule  has  been  deliberately  and  thoroughly  opened. 
In  any  case  where  the  leverage  of  the  humerus  is  wanting,  owing  to  this  bone  being 
broken  higher  up,  the  use  of  lion-forceps  (Fig.  68)  wiU  facilitate  disarticulation;  or  the 
surgeon  will  follow  the  expedient  of  Prof.  Syme,  quoted  by  Lord  Lister  (.%"?.  of  Surg., 
vol.  iii.  p.  712),  and  introduce  his  finger  into  a  wound  in  the  capsule,  for  the  purpose  of 
drawing  down  the  head  of  the  bone  so  as  to  gain  access  to  its  attachments. 
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passed  from  the  outer  side  behind  the  dislocated  head.  and.  btnng  kept 
close  to  the  inner  side  of  the  bone,  is  brought  ont  through  the  structures 
on  the  inner  aspect  of  the  arm,  care  lieing  taken,  as  the  knife  cuts  its 
way  out,  that  it  does  so  belo\\'  the  point  \\here  the  large  vessels  have 
been  secured. 

Method  en  Raquette  with  Preliminary  Exploration  (Farabeuf) 
(Figs.  70  to  /  ^). — The  point  of  the  knift'  having  been  sunk  just  below 
and  in  front  of  the  tip  of  the  acromion,  an  incision  is  made  downwards, 
suthciently  long  and  deep  to  admit  of  exposing  the  head  of  the  humerus. 
If  amputation  is  decided  on,  the  above  is  converted  into  one  en  raquette 
by  making  an  oblicpie  incision  which  passes  from  about  the  centre  of 
the  longitudinal  one  (Figs.  70  and  71)  across  the  inner  or  the  outer 
aspect  of  the  limb  (according  as  it  is  right  or  left),  and  ends  behind  on 
a  level  with  the  lower  extremity  of  the  longitiidinal  one.     A  second 

Fig.  68. 


Disarticulation  at  the  slioukler-juint,  the  bumenis  being  fractured  high  up.  Tlie 
operator  with  his  left  hand  twists  the  humerus  outwards,  while,  with  his  right, 
he  divides  the  capsule  and  insertion  of  the  snbscapularis.     (Farabeuf.) 

exactly  symmetrical  to  the  first  is  next  made  over  the  opposite  aspect 
of  the  limb,  beginning  Avhere  the  first  ended,  and  terminating  in  the 
longitudinal  incision  opposite  to  the  first  (Fig.  70).  The  next  step  is 
the  exposure  of  the  artery  by  division  of  the  muscles.  In  the  curved 
inner  incision  (Fig.  71)  are  seen  the  anterior  fibres  of  the  deltoid 
almost  blended  with  the  insertion  of  the  great  pectoral.  This  is  raised 
with  the  finger,  and  the  insertion  of  the  great  pectoral  detached  from 
the  bone.  If  now  the  inner  flap  be  folded  inwards,  the  coraco-bicipital 
fasciculus  comes  into  view.  The  aponeui'osis  over  it  being  opened  by 
a  free  longitudinal  incision,  the  muscular  fasciculus  is  drawn  over  the 
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front  of  the  Inimenis  and  cnt  across.  If  an  assistant  now  thorou<;lil3' 
retract  the  inner  flap,  the  axillary  vessels  and  nerves  are  exposed.  The 
artery  should  be  isolated  and  tied  as  hiwh  uj)  as  possible,  so  as  to 
get  above  the  posterior  eircnnitlex.  I'he  knife  being  again  inserted 
into  the  outer  oblicjuc  incision,  the  deltoid  is  boldly  cut  through  as  far 
as  the  back  of  the  axilla.  An  assistant  next  retracts  the  outer  and 
inner  Haps,  while  the  surgeon  opens  the  capsule  freely,  the  limb  lieing 
rotated  as  directed  (p.  141).  The  head  is  next  thrown  out  of  the  socket, 
and  the  knife  is  carried  behind  the  head,  skirting  the  postero-internal 
aspect  of  the  humerus  very  closely,  so  as  not  to  cut  the  secured  artery, 
and  finally  brought  out  through  the  incision  on  the  inner  side,  severing 
the  latissimus  dorsi  and  teres  major.     If  the  artery  has  not  been  tied,  an 

Vu:.  Cg. 


Amputation  at  the  slioulclei--joiut  by  lateral  flaps.     These  are  turned  aside,  wliile  tlio 
axillary  arterj'  is  secured  by  torsion  before  disarticulation  is  completed. 

assistant  secures  it  between  his  thumb,  sunk  deeply  into  the  wound, 
and  his  fingers,  which  are  in  the  axilla,  or  by  using  both  hands. 

ii.  Spence's  Method  (Fig.  75). — This  e::cellcut  modification  of  the 
oval  method  is  one  with  which  the  young  hospital  surgeon  should  be 
familiar  owing  to  the  facility  with  which  the  vessels  can  be  secui-ed 
and  haemorrhage  met — a  point  of  much  importance  in  cases  of  accident, 
and  when,  as  at  night  time,  the  operator  may  be  short-handed.  For 
this  reason  I  consider  it  first  in  value.  It  is  further  especially  suited  to 
cases  of  failed  excision,*  or  to  cases  of  injur}^ — e.ij.,  gunshot — where 
the  surgeon  has  to  cut  into  and  explore  the  .condition  of  the  joint 
before  deciding  on  excision  or  amputation.     By  its  means  an  excision 


*  At  the  present  day.  in  cases  of  failed  excision,  the  surj^eoii  will  often  prefer  to  make 
use  of  the  modification  of  the  Furneaux  .Jordan  method  (j).  149). 
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can  readily  be  converted  into  a  disarticulation,  if  this  step  be  found 
needful.     It  admits  other  advantages,  but  less  important  ones  : 

I .  The  posterior  circumflex  artery  is  not  divided,  except  in  its  small 
terminal  branches  in  front,  whereas,  both  in  the  large  deltoid  flap  and 
the  double  flap  methods,  the  trunk  of  the  vessel  is  divided  in  the  early 
steps  of  the  operation,  and,  retracting,  often  gives  rise  to  embarrassing 
hgemorrhage.  2.  The  great  ease  with  which  disarticulation  can  be 
accomplished.  3.  The  better  shape  of  the  stump.  Prof.  Spence 
pointed  out  that,  however  excellent  are  the  results  soon  after  other 
methods,  later  on  the  shape  of  the  stump  is  much  altered,  not  merely 
from  the  atrophy  common  to  all  stumps,  but  from  retraction  of  the 
muscular  elements  of  the  flaps,  the  pectoralis  major  retracting  towards 


Fig.  70. 


Fig.  71. 


Amputation  at  the  right  shoulder-joiut  by  the  method  en  raquette.     The  kuife  is 
tracing  the  flaps,  after  a  free  exploratory  incision  has  ?jeeu  made.     (Farabeuf.) 

the  sternum,  and  the  latissimus  dorsi  and  teres  major  towards  the  spine 
and  scapula.     Thus  a  deep,  ugly  hollow  results  under  the  acromion. 

Fig.  74  shows  au  instance  of  this,  as  the  result  of  aiuputatiou  high  up  in  the  humerus, 
in  a  young  subject.  E.  D.,  aged  10,  was  admitted  under  my  care  in  Guy's  Hospital  for 
a  terrible  "crush  of  both  upper  extremities,  from  his  having  been  run  over  by  a  timber- 
wa'^gon.  I  amputated  at  once  through  the  left  shoulder-joint  by  superior  and  inferior 
flaps  An  attempt  was  made  to  save  the  right  limb,  but  owing  to  gangrene  setting  in 
amputation  became  necessary,  and  was  performed  high  up  through  the  humerus  by 
Mr  G.  A.  Wright,  of  Manchester,  then  House-Surgeon.  The  resulting  projection  of  the 
left  acromion  "from  wasting  of  the  muscles  was  weU  shown  when,  nine  years  later,  he 
again  came  under  my  care  for  a  conical  and  tender  stump  on  the  right  side,  due  here 
to  the  unbalanced  growth  of  the  upper  epiphysis.  (The  writing  below  the  flgure  was 
done  by  the  lad  with  his  teeth.) 

The  operation  is  thus  described  in   Prof.    Spence's  words    (Lancei, 
1867,  vol.  i.  p.  143  ;  and  Led.  on  Sar<j.,  vol.  ii.  p.  662):  "  Supposmg 
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the  rig-ht  arm  to  be  tlie  subject  of  unipiitation.  "^l^he  ami  being  slightly 
alxbieted,  and  tlie  head  of"  the  hunienis  rotated  ontwards  if  possible, 
with  a  broad  strong  l)istoniy  I  begin  by  cutting  down  npon  the  head 
of  tlie  Innnt'riis,  innnediately  external  to  the  coracoid  process,  and 
carry  the  incision  down.  Ihrongh  the  clavicular  fibres  of  the  deltoid  and 
pectoralis  major,  till  I  reach  the  liumeral  attachment  of  the  latter 
muscle,  which  I  divide.  I  then,  with  a  gentle  curve,  carry  the  incision 
across  and  fairly  through  the  lower  fibres  of  the  deltoid  towards  the 
posterior  border  of  the  axilla,  unless  the  textures  be  much  torn.  I 
next  mark  out  the  line  of  the  lower  part  of  the  inner  section  by  carrying 
-an  incision  tlu'ough  the  skin  and  fat  only,  from  the  point  where  my 

I'lci.  72. 


Tlie  anterior  fibres  of  the  deltoid,  the  insei'tiou  of  the  pectoralis  major,  and  the 
coraco-brachialis  and  biceps  have  been  cut.  The  left  hand  of  the  operator  draws 
tlie  large  nerves  downwards,  and  thus  exposes  the  axillary  artery  for  ligature. 
(Farabeuf.) 


straight  incision  terminated,  across  the  inside  of  the  arm,  to  meet  the 
incision  at  the  outer  part.  This  ensures  accurac}'  in  the  line  of  union, 
but  is  not  essential.  If  the  fibres  of  the  deltoid  have  been  thoroughly 
divided  in  the  line  of  incision,  the  flap  so  marked  out  can  be  easily 
separated  (by  the  point  of  the  finger,  without  further  use  of  the  knife) 
from  the  hone  and  joint,  together  with  the  trunk  of  the  poster ioi- 
circumflex,  which  enters  its  deep  surface,  and  drawn  upwards  and 
backwards,  so  as  to  expose  the  head  and  tuberosities.  The  tendinous 
insertions  of  the  capsular  muscles,  the  long  head  of  the  biceps,  and  the 
capsule  are  next  divided  by  cutting  directly  on  the  tiiberosities  and 
head  of  the  bone,  and  the  broad  subscapiilar  tendon  especially,  being  very 
fully  exposed  by  the  incision,  can  be  much  more  easily  and  completely 

10 
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flividf'fl  than   in  the  dovible  flap  method.     By  Iceeping  the  large  outer 
flap   out   of  the   way  by  a  broad  copper  spatula  or  the  fing-er  of  an 


Fig.  73. 


—  u 

r.n 

-Pect.Maj' 
-  Artery  tied. 


Parts  composing  the  flaps  made  Ijy  the 
en  raqnette  method.     (Faraheuf.) 


Fig.  74. 


Fig.  75. 


assistant,  and  taking  care  to  keep  the  edge  of  the  knife  close  to  the 
bone,  as  in  excision,  the  trunk  of  the  posterior  circumflex  is  protected. 
Disarticulatioi\  is  then  accomplished,  and  the  limb 
removed  by  dividing  the  remaining  soft  parts  on 
the  axillary  aspect.  The  only  vessel  which  bleeds 
is  the  anterior  circumflex,  divided  in  the  first 
incision,  and  here,  if  necessary,  a  pair  of  catch- 
forceps  can  be  placed  on  it  at  once.  In  regard 
to  the  axillary  vessels,  they  can  either  be  com- 
pressed b}^  an  assistant  before  completing  the 
division  of  the  soft  parts  on  the  axillary  aspect, 
or,  as  I  often  do  in  cases  ^\■here  it  is  wished  to 
avoid  all  risk,  by  a  few  touches  of  the  bistoury 
the  vessel  can  be  exposed,  and  can  then  be  tied 
and  divided  bet^\•een  two  ligatures,  so  as  to  allow 
it  to  retract  before  dividing  tlip  other  textures.''* 

iii.  Amputation  by  Superior  and  In- 
ferior Flaps  (Figs.  y6  and  77). — The  patient 
having  been  brought  to  the  edge  of  the  table, 
turned  sufficiently  over.  an<l  his  shoulders  sup- 

^    ^,        ported  bv  pillows,  the  assistants  ai'e  arranged  as 

Amputation     at    the      '  /r     i      x  \       rv\  1     •  ^■^^^ 

shoulder-joint  by  Spence's     before  (footnote,  p.  141)       I  lie  arm  bemg  a  little 

metliod.    (Stimson.)  raised  SO   as    to  relax  the    deltoid,  the    surgeon, 

standing  inside  the  limb   on  the  right  side  and 


*  Where  the  limb  is  very  muscular.  Prof.  Spcnce  recommended  to  raise  the  skin  and 
fat  from  the  deltoid  at  the  lower  part,  and  then  to  divide  the  muir^cular  fibres  liigher  up 
by  a  second  incision,  so  as  to  avoid  excess  of  muscular  tissue. 
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outside  it  dii  tlif  IcCt.  lil'ls  the  drlldid  uuiscic  with  Ids  left  hand,  and 
sends  the  knii'e  (narrow,  strtnig.  and  no  longer  than  needful^  across 
beneath  the  muscle,  entering  it  on  the  right  side,  just  below  the  coracoid 
process,  and  bringing  it  out  a  little  below  the  most  ]^rominent  part  of 
the  acromion,*  or  rice  versa,  according  to 
the  side  operated  u})on.  1'he  knife  should 
pass  close  to  the  anatomical  neck  of  the 
humerus,  wit  Ik  ml  hitching  iipon  it.  and 
the  tlap  should  be  cut  broadly  roimded, 
and  well  down  to  the  insertion  of  the 
deltoid.  It  is  then  raised  and  retracted, 
and,  the  capsule  being  now  exposed,  the 
joint  is  opened  by  cutting  strongly  upon 
the  head  of  the  bone.  The  arm  being  now 
rotated  outwards  vigorously  by  an  assist- 
ant or  by  the  surgeon,  the  subscapulains, 
thus  made  tense,  and  the  biceps  arebrought 
into  view  and  severed :  the  limb  is  next 
rotated  inwards,  being  carried  across  the 
chest,  and  the  muscles  attached  to  the 
great  tuberosity  are  divided.  The  capsule 
is  next  still  more  freely  opened,  and  the 
head  of  the  bone,  now  freed,  is  pushed 
up  by  the  assistant  and  pulled  outwards 

from  the  glenoid  cavity.  The  knife  is  next  slipped  behind  the  head 
(Fig.  y6).  and  cuts  its  way  along  the  under  aspect  of  the  neck  and  shaft 
of  the  humerus,  so  as  to  shape  an  inferior  flap  half  the  length  of  the 


Fig.    77. 


To  show  the  mauuer  in  which  bleeding  is  controlled  in  the  inferior  flap :  the 
axillary  vessels  are  compressed  by  one  thumb,  the  posterior  circumflex  by  the 
other. 


*  Unless  care  is  taken  to  keep  thus  below  tlie  acromion  process,  there  will  be  some 
tendency  for  this  bone  to  protrude  in  the  wound. 
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upper  one.*  As  soon  as  the  knife  is  passed  behind  the  bone,  an 
assistant  slips  his  hands  in  behind  the  back  of  the  knife  (Fig.  y6), 
following-  it  so  as  to  grasp  firmly  the  soft  parts  in  the  inferior  flap,  and 
thns  control  the  axillary  vessels  (Fig.  yy). 

The  large  vessels  are  next  secured,  then  the  circumflex,  and  nuis- 
cular  branches  that  require  it ;  any  large  nerves  that  need  trimming 
are  then  cut  short,  drainage,  if  necessary,  provided,  and  the  flaps 
brought  into  position. 

This  amputation  has  the  advantage  of  being  very  quickly  done,  and 
of  giving  a  flap  which  keeps  in  position  by  its  own  weight,  and  thus 
o-ives  good  drainage.  If  the  soft  parts  below  the  humerus  are  much 
damaged,  the  upper  flap  must  be  cut  proportionately  long. 

iv.  Amputation  by  Deltoid  or  Upper  Flap.— This  is  merely 

a  modification  of  the  last.  The  deltoid  or  upper  flap  may  be  cut  by 
transfixion,  or  made  by  cutting  from  \\'ithoiit  inwards.  In  either  case 
it  must  be  of  very  full  size,  and  thus  is  useful  when  the  axilla  is 
damaged,  but  it  has  the  disadvantage  of  leaving  next  to  no  flap  in 
which  an  assistant  can  seize  the  axillary  vessels  ;  and.  owing  to  the 


Fig.  78. 


(Fergusson.) 

powerful  retraction  of  the  muscles  in  the  axillary  folds,  unless  the 
upper  flap  is  cut  full  in  length  and  size  it  will  not  cover  the  resulting 
wound.  Finally,  as  the  trunk  of  the  posterior  circumflex  is  cut, 
sloughing  of  the  large  deltoid  flap  may  take  place,  especiallv  if  the 
tissues  composing  it  are  at  all  damaged  previous  to  the  amputation. 
Owing  to  these  disadvantages,  which  outweigh  its  rapidity,  this  method 
is  not  to  be  recommended,  a  short  under-flap  being  always  cut  if  pos- 
sible. When  the  surgeon,  having  disarticulated,  is  cutting  straight 
down,  unable  to  make  any  flap  below,  assistant  No.  2  (footnote,  p.  141) 
should  try  to  draw  up  the  skin  of  the  axilla,  while  assistant  No.  I,  in 
charge  of  the  limb,  should  be  careful  not  to  draw  down  the  skin,  other- 
wise, owdng  to  the  laxity  of  the  skin  in  the  axilla,  any  downward  trac- 
tion will  bring  the  skin  of  the  thoracic  wall  under  the  knife. 

V.  Amputation  by  Anterior  and  Posterior  Flaps  (Fig.  78). 

— This  is  indicated  when  the  soft  parts  on  the  front  and  inner  aspects  are 
damaged.     The  position  of  the  patient  being  as  advised  at  p.  146,  and 


*  The  surgeon  should  not  cut  this  till  he  is  told  that  tlio  flap  is  held  tiniily  ;  and,  in 
■cutting  it,  he  must  be  careful  of  his  assistant's  fingers. 
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the  limli  Ix'iui;'  rarricd  soiucwlKit,  upwards.  l)a('k\vards,  and  outwards, 
tlie  surgeon,  standiiitj;-.  il'  on  the  left  side,  behind  and  outside  the 
shoulder,  enters  his  knife  just  in  front  of  the  posterior  fold  of  the 
axilla,  thrusts  it  across  the  back  of  the  lunnerus  as  near  the  head  as 
possible,  so  as  to  g"et  in  front  oi'  the  tendons  of  the  teres  major  and 
latissinius  dorsi,  and  bringing  it  out  close  to  the  acromion,  cuts,  with 
a  sawing  movement,  a  tiaj)  4  to  5  inches  long,*  wliich  is  next  well  re- 
tracted by  an  assistant.  The  arm  being  then  carried  across  the  chest, 
the  joint  is  freely  opened  behind,  the  muscles  attached  to  the  tuberosi- 
ties severed,  the  knife  passed  between  the  head  and  the  glenoid  cavity 
(to  facilitate  this,  the  limb  shoiild  no\\'  be  carried  over  the  chest,  and 
the  head  of  the  bone  pushed  backwards),  then  between  the  bone  and  the 
pectoralis  major,  and  an  anterior  flap,t  4  inches  long,  cut  from  within 
outwards.  Ha?morrhage  from  the  large  vessels  is  arrested  either  by  an 
assistant  grasping  this  iiap  as  it  is  cut,  much  as  at  p.  147,  Fig.  y6,  or  by 
the  surgeon  isolating  the  axillary  vessels  (the  bicej)s  and  coraco-bra- 
chialis  will  guide  him)  and  securing  them  by  torsion  or  ligature  (p.  143) 
before  he  completes  the  operation  bj'  cutting  the  anterior  flap.  When 
operating  on  the  right  limb,  the  patient  being  turned  well  over  on  to 
his  left  side,  the  surgeon,  standing  here  inside  the  arm,  which  is  held 
upwards  and  backwards  so  as  to  relax  the  deltoid,  lifts  this  muscle  up 
with  his  left  hand,  and  then  passes  his  knife  from  just  below  the 
acromion,  transfixing  the  base  of  the  deltoid,  grazing  the  back  of  the 
humerus,  and  finally  thrusts  the  point  downwards  and  backAvards 
through  the  skin  till  it  comes  out  at  the  posterior  margin  of  the 
axilla.  This  flap.  4  or  5  inches  long,  should  be  dissected  up,  the  joint 
opened  behind,  and  the  operation  completed  as  before. 

vi.  Furneaux  Jordan  Method4 — This  may  be  made  use  of 
both  as  a  primary  and  a  secondary  amputation.  The  following  are 
suitable  cases : 

a.  Certain  cases  of  injury. — Where,  though  the  parts  about  the 
shoulder-joint  are  intact,  the  humerus  is  badly  split  up  into  the  joint. 
The  soft  parts  are  divided  down  to  the  bone  by  the  circular  method,  3  to 
4  inches  below  the  axilla,  the  main  vessels  secured,  and  the  humerus 
then  shelled  out  by  a  longitudinal  incision  along  the  outer  and  posterior 
aspect  of  the  limb,  meeting  the  circular  one  at  a  right  angle. 

h.  In  cases  of  failed  excision. — Here,  after  amputation  of  the  limb 
by  the  circular  method,  the  rest  of  the  bone  is  turned  out  through  the 
excision  wound  prolonged  into  the  circular  one. 

c.  After  amputation  in  the  middle  of  the  arm  in  some  cases. — E.(j., 
■when  the  stump  is  the  seat  of  osteo-myelitis,  necrosis,  or  other\\ise  does 
not  do  well. 


*  In  the  posterior  flap  \vill  be  the  posterior  part  of  the  deltoid,  the  latissinius  dorsi, 
and  teres  major. 

t  In  this  anterior  flap  will  be  the  remaining  fibres  of  the  deltoid,  the  pectoralis  major,, 
and  the  large  vessels  and  nerves. 

X  For  the  details  of  this  method  see  "  Amputation  at  the  Hip-joint." 
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EXCISION   OF  THE  SHOULDER-JOINT  (Figs.  79  to  85). 

This  operation  is  but  rarely  pei'tbnned — (i)  owing  to  the  compara- 
tive infreqaeiicy  of  diseases  of  the  above  joint,  especially  of  tubercular 
disease,  which  require  operative  measures ;  (2)  from  the  fact  that 
epiphysitis  and  septic  synovitis  usually  give,  after  free  incision  and 
drainage,  as  good  a  result  as  can  be  obtained  after  excision.  This  is 
mainly  owing  to  the  fact  that  much  of  the  stiffness  that  otherwise 
would  be  present  is  made  up  for  b}'  the  supplementary  mobility  of  the 
scapula,  especially  in  young  subjects.* 

The  above  remarks  naturally  lead  up  to  the  consideration  of  Ike 
amount  of  movement  irldch  is  (jained  after  the  operation  of  excision.  The 
arm  cannot  usually  be  abducted  and  elevated  beyond  the  horizontal 
line ;  too  often  it  lies  close  to  the  chest.  Even  if  the  deltoid  retained 
its  power  of  elevation,  it  could  not  often  exert  it,  as  in  most  operations, 
owing  to  the  amount  of  bone  removed,  the  fulcrum  of  the  liead  of  the 
humerus  against  the  glenoid  cavity  has  gone.  Prof.  Longmore  (h'esec- 
tion  of  the  Shoulder-joint  in  MilUan/  Sunjery,  p.  12)  writes: — ''The  loss 
of  the  elevating  action  of  the  deltoid  must  be  accepted,  like  the  loss  of 
the  rotating  power  from  the  division  of  the  muscular  insertions  into  the 
two  tubercles,  as  a  necessary  consequence  of  resection  of  the  head  of 
the  humerus.  But  the  holding  or  supporting  power  of  this  muscle 
exerted  upon  the  whole  upj^er  extremity  owing  to  its  position,  its 
extensive  origin,  and  the  manner  in  which  it  embraces  and  jjrotects 
the  mutilated  parts,  as  well  as  its  faculty  of  assisting  in  carrying  the 
arm  backwards  and  forwards,  are  all  functions  which  may  still  remain, 
and  serve  to  point  to  the  great  importance  of  preserving  its  integrity 
as  fully  as  possible.  The  wasting  of  the  internal  fibres  (footnote,  p.  160), 
however,  seems  a  necessary  result  of  resection  bv  the  single  incision, 
but  it  has  this  compensating  feature,  that  it  is  a  less  serious  loss  to  the 
patient  than  an  atro2:)hied  condition  of  the  outer  and  posterior  fibres 
would  be,  because  the  upper  clavicular  fibres  of  the  great  pectoral  can 
take  the  place  of  the  inner  deltoid  fibres  to  a  considerable  extent  in 
supporting  the  shoulder  and  drawing  it  forwards  to  the  chest." 

Sir  J.  E.  Erichsen  (Surgert/,  vol.  ii.  p.  251)  says  of  the  four  chief 
movements  of  the  shoulder-joint — viz.,  "  (ij  abduction  and  elevation, 
(2)  addu.ction,  (3)  and  (4)  movements  in  the  antero-posterior  direction 
— these  are  requisite  in  all  ordinary  trades  for  the  guidance  of  the  hand 
in  most  of  the  common  occupations  of  life.  The  movements  of  eleva- 
tion are  seldom  required  save  by  those  who  folloAv  climbing  occupations, 
as  sailors,  masons,  &c.  Xow,  the  mode  of  performing  the  operation, 
as  well  as  the  operation  itself,  will  materially  influence  these  different 
movements.  Thus,  if  the  deltoid  be  cut  completely  across,  the  power 
of  abduction  of  the  arm  and  of  its  elevation  will  be  permanently  lost. 
If  its  fibres  be  merely  split  by  a  longitudinal  incision,  they  may  be 
regained  in  great  part.     All  those  movements  of  rotation.  &c..  which 

*  In  future,  by  the  use  of  a  simple  longitudinal  incision  with  a  minimum  of  interfer- 
ence with  the  deltoid,  aided  by  antiseptic  precautions  from  the  first,  and  with  earlier 
and  persevering  adoption  of  passive  movements,  the  above  statement  may  have  to  be 
modified. 
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live  (lt'[)t'ii(lt'nt  (111  llu'  action  nf  i  lif  inusrlfs  tliat  arc  inserted  iiilo  ilie, 
tiiberi'les  of  the  luiiiierus  will  be  pernuineiitly  lost;  for.  in  all  cases 
of  caries  of  the  head  of  the  humerus  requiring-  excision,  the  surgeon 
w  ill  liiid  it  necessary  to  saw  through  the  bone  below  the  tulierosities — 
in  its  surgical,  and  not  its  anatomical,  neck.*  Hence  the  connections  of 
the  supra-spinatus  and  infra-spinatus,  the  teres  minor,  and  subscapu- 
laris  will  all  be  separated,  and  their  action  on  the  bone  afterwards  lost. 
But  those  mnscles  which  adchict,  and  which  give  the  antero-posterior 
movements — viz.,  the  (;oraco-brachialis,  the  biceps,  the  pectoralis 
major,  latissimvis  dorsi,  and  teres  major — will  all  be  preserved  in  their 
integrity;  and  hence  it  is  that  the  arm,  after  this  excision,  is  capable 
of  guiding  the  hand  in  so  great  a  variety  of  useful  under-handed 
movements.'' 

Indications. 

i.  Different  forms  of  arthritis  disorganising  the  joint,  resisting 
careful  treatment,  in  subjects  whose  age,  general  condition,  t^'c.  are 
satisfactory — viz. : 

(a)  Tubercular  disease,  resisting  other  treatment  and  going  on  to 
caries.  (/3)  Disorganisation  of  the  joint  after  rheumatic  fever,  gonor- 
rhoea! rheumatism,  wrenches,  &c.,  resulting  in  crippling  ankylosis, 
in  a  yonng  subject.  (<y)  Osteitis  going  on  to  suppuration,  caries, 
&c.  (3)  Epiph}'sitis,  suppurating  or  acute  necrosis,  where  the  dis- 
charge, necrosis  elsewhere,  suppurating  arthritis,  &c.,  are  exhausting 
the  patient,  and  the  outlook  as  to  natural  cure  is  not  good,  (e)  Disease 
of  the  deltoid  bursa  ulcerating  into  the  joint  and  setting  up  destruc- 
tive arthritis. 

ii.  Gunshot  injuries,  ^\•llere  the  large  vessels  and  nerves  have  escaped, 
where  fragments  of  shell,  bullets,  &c.,  are  lodged  in  the  head  of  the 
bone,  especially  if  the  shaft  of  the  bone  is  not  much  damaged  (p.  135). 

iii.  Compound  dislocation  and  compound  fracture  with  much  damage 
to  the  capsule  and  cartilage  of  the  head  of  the  bone,  the  large  vessels 
and  nerves  being  intact. 

iv.  Some  cases  of  ankylosis — e.ij.,  after  acute  rheumatism  or  trau- 
matic arthritis  and  suppuration.  Here  the  question  of  operative 
interference  will  mainly  turn  on  how  far  the  additional  movements 
of  the  scapula  and  humerus  together  have  made  up  for  the  ankylosis, 
and  the  degree  of  atrophy  of  the  muscles. 

Dr.  E.  Souchon,  of  Xew  Orleans,  to  whose  masterly  article  on 
operative  interference  in  Irreducible  Dislocations  of  the  Shoulder-joint 
I  refer  at  p.  153,  has  dealt  with  the  treatment  of  ankylosis  of  this 
joint  as  helpfully  in  another  article  (Trans.  Amer.  tSunj.  Assoc,  1 896, 
p.  409).  He  considers  that  operation  is  only  justifiable  in  recent  cases  in 
full-grown  subjects  or  in  patients  of  sufficient  age  to  ensure  that  the 
removal  of  the  head  of  the  humerus  will  not  be  followed  by  too  great 
shortening.  It  is  especially  indicated  in  ankylosis  following  arthritis 
with  a  rapid  course  (dry.  acute  arthritis),  observed  sometimes  in  subjects 
affected  with  acute  rheumatism,  and  especially  blennorrhagic  arthritis ; 
also  in  cases  consecutive  to  suppurating  traumatic  arthritis.     In  these 

*  With  all  proper  deference  to  the  opinion  of  Sir  J.  E.  Erichscn,  this  opinion  appears 
to  be  too  definite  and  inelastic.  I  would  refer  the  reader  to  the  remarks  below  on  the 
site  of  section  of  the  bone,  and  on  subperiosteal  resection  (pp.  162,  166). 
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cases  the  ankylosis  occurs  before  the  atrophy  of  the  muscles.  The  cases 
of  ankylosis  ^\'hicll  should  not  be  operated  on  are — (i)  those  with  a 
fairly  useful  limb  as  it  stands,  unless  there  is  positive  assiu-ance  of 
improving  the  movements,  especially  those  that  are  particularly  needed 
for  the  patient's  work;  (2)  where  atrophy  of  the  muscles  is  present.  The 
application  of  electricity  and  massage  may  be  required  for  some  time 
before  it  is  decided  that  the  operation  ^\-ill  be  useless.  Operation  is 
contraindicated  especially"  when  the  muscles  are  irretrievably  degenerated, 
such  as  is  the  case  in  a  great  number  of  old  ankyloses,  and  particularly 
those  following  long  articular  suppuration. 

V.  Some  cases  of  unreduced  dislocation  of  the  head  of  the  humerus. 
Mr.  Holmes  (>Si/si.  of  Surg.,  vol.  iii.  p.  738)  wrote  long  ago: — •'!  have 
often  thought  that,  in  cases  of  irreducible  dislocation  attended  wath 
much  pain,  the  removal  of  the  head  of  the  bone  might  be  justifiable, 
but  have  not  met  with  any  case  in  which  the  ^operation  has  been  per- 
formed."* Lord  Lister  (JEdin.  Med.  Journ.,  March  1873)  excised  the 
head  of  the  humerus  after  securing  a  ruptiu'e  of  the  axillary  artery, f 
this  vessel  having  given  way  in  an  attempt  to  reduce  a  dislocation  of 
eight  weeks'  standing.  The  patient,  aged  58,  sank  three  hours  later. 
Considering  the  frequencj^  with  which  this  accident  has  taken  place  in 
attempting  to  redvice  old  dislocations  of  the  shoulder,  it  would  be  wiser, 
in  these  days  of  antiseptic  surgery,  to  attempt  to  improve  the  condition 
of  things  b}'-  excising  the  displaced  head.  Mr.  Sheild  brought  before 
the  Medico-Chirurgical  Society  (Trans.,  vol.  Ixxi.,  1888,  p.  173)  a  man, 
aged  45,  on  whom  he  had  performed  excision  for  a  neglected  sub- 
coracoid  dislocation  of  twelve  weeks'  standing. 

Owing  to  pressure  on  the  median  and  ulnar  nerves,  the  hand  was  almost  useless. 
Moderate  attempts  at  reduction  having  failed,  the  head  was  removed  through  the 
anatomical  neck,  this  site  being  chosen  in  order  to  disturb  the  parts  as  little  as  need  be. 
The  end  of  the  bone  was  made  as  like  the  real  head  as  possible  by  careful  rounding. 
Twelve  weeks  afterwards  the  patient  was  able  to  resume  work  as  a  waiter.  The  move- 
ments of  the  shoulder  were  satisfactory,  and  the  hand  gradually  regained  strength. 

Lord  Lister  published  (Brit.  Med.  Journ..  1890,  vol.  i.  p.  i)  two 
similar  cases  treated  by  operation,  but  somewhat  differently. 

*  While  this  operation  is  one  of  recent  date  in  England,  credit  should  be  given  to 
those  surgeons  who  have  practised  it,  years  ago.  elsewhere.  Cases  will  be  found  recorded 
by  Post,  of  New  York,  in  1861 ;  by  Warren,  of  Baltimore,  in  1869.  In  Germany, 
Langenbeck,  Volkmann,  Cramer,  Kuster,  Kronlein,  and  others  operated  for  recurrent 
dislocation  and  old  dislocation  of  the  humerus.  M.  Leon  Trijiitn-  published  a  successful 
case  of  resection  of  the  head  of  the  humerus,  which,  fractured  as  well  as  dislocated,  was 
pressing  on  the  brachial  artery  and  threatening  gangrene.  A  full  bibliography  is 
appended  to  Dr.  Souchon's  article,  the  best  on  this  subject  Qvidc  infra,  p.  153). 

f  The  condition  of  the  parts  found  here  is  most  noteworthy.  A  broad  and  strong 
fibro-osseous  band,  connecting  the  humerus  with  the  coracoid  process,  lay  over  the  head 
of  the  bone,  and  at  the  same  time  was  intimately  connected  throughout  by  condensed 
tissue  with  the  sheath  of  the  axillary  artery,  which  lay  over  it.  Thus  the  vessel,  instead 
of  being  surrounded  by  loose  and  yielding  structures,  was  attached  by  a  fibro-osseous 
band  to  the  coracoid  process  on  the  one  hand,  and  the  neck  of  the  humerus  on  the  other; 
and  when  these  were  separated  froni  one  another  by  the  attempts  at  reduction,  the 
artery  as  well  as  the  band  was  subjected  to  violent  traction.  Accordingly,  the  band, 
strong  as  it  was,  was  found  to  have  been  torn  right  across,  and  the  rent  in  it  was  exactly 
opposite  to  the  rupture  in  the  artery.  Atheroma  in  the  vessel  served  to  explain  still 
further  the  disaster. 
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'I'licv  were  liciili  iiistiiiiccs  nf  biljitcrul  suh-cdi-acnici  ilislociU  inn.  ilur  in  the  <ini'  case  to 
a  fall  from  a  tree,  in  the  othor  to  (.'jjilcpsy.  'I'lu!  i)ati(Mits.  a.Lfcd  47  ami  23,  ■were  each 
pitiably  liclplcs>.  In  ilirci;  of  the  joints,  the  usual  incision  having  been  maile  between 
the  lU'ltoid  an<l  pcctoialis,  tlu^  subsca])ularis  tendon  was  dividcnl.  and  the  soft  parts 
detacheil  from  tlie  liead  of  llu;  bone  and  the  inner  side  of  its  neck.  This  was  done  to 
ensure  the  vessels  bcinLC  entirely  set  free  from  the  head  of  tlie  bone.  The  jJuUeys  were 
next  used.  and.  the  head  not  returning,  it  was  protrudiid  out  of  the  wound,  and  the 
insertions  of  tiie  external  rotators  cut  through,  after  which  the  pulleys  were  used 
successfully.  In  tlie  case  of  the  fourth  joint  the  articular  portion  of  the  liead  was 
removeil  piecemeal  with  a  chisel,  without  interfering  with  the  tuberosities  or  the 
external  rotators.  This  allowed  the  head  to  drop  readily  into  the  glenoid  cavity.  The 
result  of  these  operations  was  "a  grand  success,"  but  the  opei-ator  tlionghi  that  excisitni 
gave  a  result  inferior  to  the  other. 

In  Ijord  Lister's  Morels  (loc.  avjtra  tit.,  p.  3)  : — 

•■  Thc!  attacliments  of  all  the  rotators  to  the  tuberosities  were  tlivided.  and  yet  you 
saw  that  tlu'v  luive  completely  re-formed;  rotation  is  perfect,  both  external  and 
internal.  And  in  the  other  patient,  though  the  dislocation  had  been  of  so  much  longer 
standiug  (seven  moiith.s),  the  use  of  the  previously  wasted  rotators  had  been  completely 
restored.  I  would  advise  that  when  the  surgeon  feels  in  doubt  as  to  whether  it  is 
prudent  to  make  attempts  at  reduction,  or  when  such  attempts  do  not  succeed,  he 
should,  in  the  iirst  place,  cut  down  upon  the  bone  by  the  usual  incision  from  the 
coracoid  process  downwards  and  a  little  outwards,  and  then,  with  a  curved  periosteum- 
detacher,  freely  separate  the  soft  parts  from  the  inner  side  of  the  upjjcr  end  of  the 
humerus.  You  will  then  be  sure  that  no  damage  will  be  done  to  the  axillary  vessels  in 
any  manipulations  which  you  may  make.  In  many  cases  you  will  doubtless  succeed  by 
these  means ;  but  if  this  fails,  then  these  instances  show  that  you  may  proceed  to  turn 
out  the  head  of  the  bone,  detaching  the  insertion  of  the  rotator  muscles,  and  after 
reduction  you  will  have  a  thoroughlj^  useful  limb.  Should  even  this  procedure  fail, 
removal  of  the  head  of  the  bone  is  easily  open  to  tis.  with  the  promise  of  a  good  though 
inferior  result." 

It  is  noteworthy  that  in  the  case  of  reduction  without  excision  there  was  a  remarkable 
tendency  to  the  formation  of  adhesions,  and  the  recovery  of  movement  was  extremely 
slow.  In  another,  the  maintenance  of  passive  movement  kept  up  a  serous  oozing  and 
delayed  the  healing  of  the  wound.  In  the  only  case  in  which  the  date  is  given  at  which 
passive  movements  were  begun,  this  is  stated  to  have  been  the  thirteenth  day. 
Anaesthetics  were  required  twice,  and  the  recovery  of  power  was  extremely  slow. 
Massage  and  galvanism  aided  greatly  in  the  improvement.  Strict  antiseptic  pre- 
cautions are  needful  throughout,  as,  if  inflammation  sets  in,  ankylosis  is  almost 
certain. 

]Mr.  Pearce  Gould  and  Mr.  Watson  Cheyne  showed  similar  cases  at 
the  Medical  .Society  (Lancet,  1892,  p.  474). 

Keduction  was  in  each  case  effected  after  division  of  the  muscles.-  In  one  case  the 
range  of  movement  was  somewhat  defective,  and  there  was  a  tendency  for  the  head  of 
the  humerus  to  slip  forward.  But  here  four  months  had  elapsed  between  the  dislocation 
and  the  reduction  ;  it  was  needful  in  this  case  to  clear  out  the  glenoid  cavity,  and  the 
patient  failed  to  attend  subsequently. 

Mr.  Thorburu  Q3Ied.  Chron.,  vol.  xiv.  p.  8)  excised  the  head  of  the  humerus  through  the 
surgical  neck,  in  a  case  diagnosed  as  subclavicular  dislocation  and  fracture  with 
irregular  formation  of  callus.  He  points  out  that  division  of  tendons  would  here 
have  been  insufficient,  as  such  a  deformed  head,  if  even  thus  reduced,  would  not  have 
fitted  into  the  glenoid  cavity. 

The  most  complete  and  helpful  contribution  on  this  subject  is 
a  paper  hy  Dr.  E.  Souchon.  of  New  Orleans,  "  Operati\'e  Treatment  of 
Irreducible  Dislocations  of  the  Shoulder-joint,  Recent  or  Old.  Simple 
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or  Complicated "'  (2'rans.  Amer.  Sure/.  Assoc,  1897.  p.  31  ij.  Thirs  is  a 
most  elaborate  and  helpful  study,  based  on  1 54  cases  of  operation, 
and  abounds  with  those  details  which  are  so  valuable  to  surgeons  who 
may  have  to  deal  with  these  occasional  but  most  difficult  cases.  The 
following  are  the  chief  conclusions  of  Dr.  Souchon  : — "  The  anterior 
incision  is  the  route,  deduction  is  the  more  desirable  operation, 
because  it  preserves  the  head  and  all  the  movements  depending 
therefrom.  Reduction  should  be  done  only  in  cases  where  the  head 
and  glenoid  cavity  are  in  good  condition  ;  when  no  extensive  dissections 
have  to  be  made  ;  when  it  is  easil}-  effected  without  any  great  effoi't ; 
when  the  head  does  not  need  to  be  trimmed,  or  the  cup  to  be  too 
deeply  scooped  or  enlarged  ;  when  the  head  readily  remains  in  place, 
but  not  too  tightly.  All  this  regardless  of  the  time  or  standing  of  the 
dislocation.  It  should,  however,  always  be  attempted  conscientiously, 
because  many  have  resected,  perhaps,  when  the  dislocation  could  have 
been  reduced.*  Disregard  of  these  rules  may  result  in  necrosis  of  tlie 
head,  in  recurrence  of  the  dislocation,  or  in  ankylosis,  with  their  inevitable 
consecjuences.  Resection  should  be  practised  in  all  other  cases.  AVhen 
in  doubt,  it  is  preferable  to  resect.  How  much  to  resect — i.e.,  when  to 
saw  through  the  anatomical  neck  or  obliquely  and  downward  outside 
the  tuberosit}*,  or  horizontally  on  a  level  with  the  lower  margin  of  the 
head — must  be  determined  in  each  case  ;  it  is  better  to  remove  too  much 
than  too  little.  Of  course,  all  efforts  should  be  made  to  secure  aseptic 
results.     A  most  important  point  is  to  get  primary  union." 

Amongst  the  difficulties  of  reduction,  the  follo^\■ing  instances  are 
given  : — The  capsule  may  be  replaced  by  a  thick  fibrous  mass,  the  head 
having  thus  lost  its  '"right  of  domicile."  Adhesions  of  the  capsule  to  the 
glenoid  cavity.  Such  complete  healing  of  the  rent  in  the  capsule  as  to 
prevent  reduction.  Strong  adhesions  between  the  new  cavity  and  the 
neck  or  head  of  the  humei'us.  Such  bands  ma}'  be  adherent  to  the 
vessels  and  nerves.  Sclerosis  of  the  muscles,  rendering  their  section 
necessary.  Alteration  in  the  shape  of  the  head  of  the  humerus. 
Usually  several  of  the  al)ove  causes  combine  to  interfere  \\ith  reduction 
or  resection. 

Dr.  Souchon's  elaljorate  article  shows  that  amongst  tlie  dijfictdties  and 
CO  III  plications  irldch  mai/  he  expected  duriiuj  tlie  operation,  the  chief  are  : — 
A  very  thickened  capsule  or  much  fibrous  tissue  about  the  head  of  the 
humerus,  necessitating  a  tedious  dissection,  with  persistent  oozing. 
The  head  maj'  lie  very  deep,  and  be  adherent  to  the  adjacent  parts, 
e.ij.,  the  ribs,  and  the  deeper  the  position  the  greater  the  risk  of  serious 
ha?morrhage.  When  thus  firmly  fixed  the  head  may  be  prised  into  its 
natural  position  b}^  elevators,  scoops,  or  blunt  scissors,  and  this  failing, 
division  of  the  bone  may  be  needful,  the  head  being  then  lifted  out  by 

*  In  yomig  subjects  reduction  shoulil  always  be  preferreil  to  resection,  and  if  the 
latter  is  employed,  the  epiphysial  cartilage  should  not  be  injured,  if  possible.  At 
p.  349  of  Dr.  Souchon's  paper  a  case  (reported  by  I.  Wolif,  lii'ri.  /din.  Woch.,  1886, 
SS.  897-903)  of  downward  dislocation  is  recorded,  due  to  a  severe  accident.  There 
was  paralysis  of  the  muscles,  so  that  a  linger  could  be  pushed  between  the  head  and 
the  acromion.  A  thin  layer  of  cartilage  having  been  chiselled  off  the  humerus  and 
glenoid  cavitj',  the  two  were  wired  together.  Four  months  later  the  improvement 
was  marked.  Dr.  Souchon  also  refers  to  three  cases  of  dislocation  occurring  in  very 
early  life,  and  perhaps  due  to  injuiy  at  birth,  treated  by  resection. 
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other  cases  il  ina\'  l)e  wiser  to  remove  it  ])ieeeiiieal.  The  <^'leu{)i(l  caxily 
may  be  so  tilled  up  as  to  need  refasliionino-.*  Tin-  pai-ket  of  vessels  and 
nerves  may  lie  across  llie  head  ol"  tlie  Itone.  In  the  manipulations 
needful  to  L:vt  the  head  into  place,  tlu'  neck  of  the  humerus  may 
j^ive   way. 

As  rexulis  of  iltc  ojieniiloii,  ha^morrliage,  gangrene,  necrosis  and  a 
sinus,  and  exfoliation  of  cartilage  have  occurred.  'Fhe  death-rate  is  given 
as  lo  per  cent,  in  reductions  and  12  per  cent,  in  resections;  and  while, 
no  doubt,  this  will  be  diminished  with  the  advantages  of  modern 
surgery,  those  who  study  carefully  the  difficulties  whieli  maj^  beset 
this  o]ieration.  especially  in  long-standing  cases,  will  alwa^^s  look 
upon   it  as   by  no  means  a  light  one. 

]t  remains  to  consider  very  briefly  the  question  of  surgical  interference 
in  that  i-are  combination  of  accidents,  viz..  fracture  of  the  npper  part  of 
the  humerus  and  dislocation  of  the  head,  ff  reduction  is  found  impos- 
sible, operative  interference  will  be  justifiable  in  a  healthy  and  actively 
employed  patient,  and  \\lien  the  conditions  necessary  for  complete 
asepsis  are  ]ii'esent.      i^'duction  of  the  dislocation  by  such  an  incision 


!Mc]^iinicy's  traction-hook  tor  the  reduction  ot  fractured  and  dislocated  bones. 

as  that  given  at  pp.  1 57,  160,  and  suture  of  the  ii-acture.  will  be  preferal)le 
in  recent  cases  to  resection  of  the  fractured  head.  If  union  fails  and 
the  joint  is  useless,  resection  should  be  performed  at  once.  And  the 
same  step  should  be  taken  as  a  secondary  opei'ation  wdien  all  acute 
symptoms  have  subsided  and  it  is  clear  that  serious  disabilit}^  and  pain 
are  caused  by  the  dislocated  head.  To  meet  the  difficulty  of  bringing 
the  upper  fragment  into  position,  Dr.  C.  McBurney,  of  New  York,  has 
made  use  of  the  traction-hook  (Fig.  79)  which  liears  his  name. 

Tlae  case  was  one  of  obliqtie  fracture  of  the  neck  nf  ihc  liunierus.  the  upper  fragment 
being  dislocated  under  the  coracoid  process,  and  by  its  small  size  resisting  all  attempts 
at  dislodgnient  and  replacement.  Dr.  McBttrney.  two  wt'cks  after  the  injury,  exposed 
the  fragment,  drilled  it.  and  readily  reduced  it  with  his  traction-hook.  A  perfect  result 
followed   (Aim.   of  S//r;/..    1894.  vol.   i.  ]).   399). 

vi.  Kecurrent  dislocation  of  the  shoulder.  Dr.  Jiurrell  and  Dr.  Lovett, 
of  Boston,  have  contributed  a  paper  on  this  subject,  with  six  cases, 
two  of  which  were  operated  upon,  with  an  excellent  result  in  each 
case  (Trans.  Amer.  Svn/.  Aasoc,  1897,  p.  293 j.     This  is  occasionally  met 


*  If  both  the  glenoid  cavity  is  refashioned  and  the  head  of  the  humerus  resected, 
and  the  two  are  then  placed  in  contact,  ankylosis  may  follow. 
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with  in  patients  who  have  not  given  the  joint  sufficient  rest  at  ilrst, 
or  in  those  who  are  the  subjects  of  epilepsy.  Amongst  the  pathological 
conditions,  which  vary  ^^'idel}^  these  writers  consider  the  following  to  be 
established  :  (i)  Laxity  of  the  capsule  ;  (2)  Tearing  away  of  the  capsule 
from  the  glenoid  cavity  ;  (3  and  4)  Partial  fracture  of  the  head  of  the 
humerus  or  the  glenoid  cavity  ;  (5)  Tearing  away  of  muscular  insertions, 


Fig.  80. 


Coracoid  process. 


Subscapularis 
muscle  covering 
capsule. 


Deltoid. 


Cephalic  veiu. 
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biceps. 
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Field  of  operation  in  habitual  dislocation  of  the  shoulder.     (Burrell.) 

e.r/.,  the  spinati,  or  rupture  of  the  l)iceps  tendon  ;  (6)  Altered  shape  of 
the  head  of  the  humerus,  probably  the  result  of  chronic  inflammation. 
The  following  are  the  chief  steps  of  the  operation  performed  by  Dr. 
Burrell  in  the  two  cases  referred  to  above.  Where  a  trial  of  primary 
fixation  for  a  few  weeks.  couibine<d  with  massage  of  the  muscles,  followed 
by  carefid  movements  of  the  joints,  fails  after  ten  weeks,  partial  resection 
and  suture  of  the  capsule*  is  recommended,  unless  any  abnormalities  be 


*  The  crcclit  of  first  tfildni:  this  step  is  due  to  Dr.  Gerster,  of  Now  York. 


KXCTF^TOX   OF  THE  SFFOlT.mni-.IOIXT.  I  57 

foiind  Avhich  require  removal  of  the  head  of  the  humerus.  A  free  incision 
liaving  been  made  in  the  pectoro-deltoid  interval,  the  cephalic  vein  drawn 
aside,  the  coraco-brachialis  and  biceps  are  recognised  in  the  upper  and 
the  pectoralis  major  in  the  h)wer  part  of  the  wound.  Division  of  the 
upper  three-cjuarters  of  the  insertion  of  the  latter  muscle  is  recommended 
so  as  to  expose  thoroughly  the  head  and  neck  of  the  bone.  The  long 
tendon  of  the  biceps  will  be  seen  and  felt  through  its  sheath.  The 
incision  should  be  carried  in  its  whole  depth  up  to  the  coracoid  process, 
and  the  tendons  of  the  biceps  and  coraco-brachialis  cleared  up  to  this 
point.  By  rotating  the  head  outwards  and  dropping  it  backwards,  the 
insertion  of  the  subscapularis  is  stretched  over  the  head  of  the  bone.  A 
portion  of  this  insertion  should  be  divided.  The  arm  is  next  abducted, 
raised  to  a  horizontal  position,  and  the  head  of  the  bone  pressed 
backwards  so  as  to  prevent  its  coming  up  under  the  coracoid  process, 
\\hich  it  tends  to  do  in,  these  cases,  and  also  to  relax  the  front  of  the 
capsule.  If  the  joint  appear  normal  the  loose  part  of  this  ligament 
is  then  grasped  with  vulsellum  forceps,  and  a  fold  three-c[uarters  of 
an  inch  in  length  and  three-eighths  of  an  inch  wide  excised.  The  gap 
is  then  sutured,  rendering  the  capsule  distinctly  tighter  and  shorter. 

Mr.  Southam  {Brit.  Med.  Joimi.,  vol.  ii.  1892,  p.  1193)  published 
a  case  in  which  he  had  excised  the  shoulder-joint  for  a  frecjuently 
recurring  dislocation  in  a  woman,  aged  45. 

Nothing  abnormal,  beyond  slight  grating,  could  be  detected  on  examination,  but, 
under  anaesthesia,  a  sub-coracoid  dislocation  could  be  readily  produced,  and  as  readily 
reduced.  At  the  operation  a  small  part  of  the  anterior  rim  of  the  glenoid  cavity  was 
absent.  The  head  of  the  humerus  was  sawn  through  the  anatomical  neck ;  gentle 
passive  movements  were  begun  three  weeks  after  the  operation,  and  twelve  months 
later  there  had  been  no  recurrence  of  the  dislocation.  The  arm  was  then  very  useful, 
with  good  movements,  the  patient  being  able  to  perform  her  ordinary  household  duties. 

vii.  A  few  cases  of  growth  (e.g.,  exostosis,  chondroma,  myxo-chondroma, 
myeloid  growths,  and  ossifying  sarcoma)  connected  with  the  upper 
extremity  of  the  humerus.  Whilst  the  priceless  value  of  the  hand  fully 
justifies  the  attempt  in  some  instances,  such  cases  must  be  extremely 
rare. 

Perhaps  it  is  owing  to  this  rarity  that  this  matter  has  received  so 
little  attention. 

The  best  reported  English  case  with  which  I  am  acquainted  is  one  in 
which  Sir  W.  Mitchell  Banks  *  endeavoured  to  save  the  upper  extremity 
of  a  patient  by  excising  the  upper  end  of  the  humerus,  the  site  of  a 
sarcomatous  growth  originally  enchondromatous. 

•'  S.  D.  was  a  spare,  placid  man  of  56,  a  chapel-keeper.  So  far  back  as  the  summer  of 
1865  he  was  seized  ^v-ith  violent  pain  near  the  right  shoulder,  and  after  that  came  a 
hardness  and  swelling  at  the  top  of  the  humerus,  which  very  slowly  increased.  As  it 
gave  him  no  great  inconvenience,  he  did  not  heed  it  much  for  many  years,  but  by  1878  it 
had  grown  to  be  as  big  as  a  cocoa-nut,  so  that,  on  attempting  to  raise  the  arm,  it  became 
locked  against  the  acromion,  limiting  movement,  while  pain  of  a  severe  character  set  in. 
In  June  1878  the  tumour  was  removed  by  cutting  down  upon  it,  and  dissecting  off  the 
tissues  from  over  it.     As  it  grew  from  the  outer  surface  of  the  upper  third  of  the  humerus, 

*  Clinical  Xofes  upon  Trvo  Years'  Surgical  Work  in  the  Liverpool  Royal  Infirmary, 
p.  6.  It  is  much  to  be  desired  that  this  original  and  most  instructive  writer  would 
give  to  the  profession,  with  equal  vigoiar  and  terseness,  some  more  of  his  experience. 
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tliis  was  effected  without  difficulty.  Then  with  a  mallet  and  chisel  it  was  cut  cleanly 
away  from  the  bone,  and  the  surface  from  which  it  sprang  was  thoroughly  scraped — 
a  pretty  broad  surface,  hj  the  way.  I  left  no  cartilaginous  remains  that  could  be  seen. 
The  patient  rapidly  recovered,  but  in  the  track  of  the  wound  a  sinus  or  two  persistently 
remained,  leading  down  to  the  bone.  After  the  lapse  of  about  two  years  it  became  clear 
that  the  tumour  was  returning,  and  by  the  summer  of  1881 — three  years  after  the  first 
operation — it  had  attained  an  immense  size,  having  taken  a  fit  of  growing  during  the  last 
few  months.  It  clearly  arose  from  the  same  site  as  before,  but  now  it  filled  up  the  axilla, 
and  had  even  got  beneath  the  great  pectoral.  Pain  and  rapidity  of  growth  demanded  its 
speedy  removal.  But  the  removal  of  a  whole  right  arm  at  the  shoulder-joint  seemed  such 
a  dreadful  thing,  that  one  was  anxious  to  save  a  hand  and  forearm  by  carrying  away,  if 
jjossible,  the  tumour  and  upper  part  of  the  humerus,  even  although  the  upper  arm  might 
remain  useless.  The  patient  being  made  well  aware  that,  in  case  of  the  failure  of  this 
project,  there  was  nothing  left  but  amputation,  I  attempted  it.  The  incisions  necessary 
to  lay  bare  the  tumour  were  verj'  extensive,  the  chief  one  reaching  from  above  the 
acromion,  half-way  down  the  outer  side  of  the  upper  arm.  With  much  trouble,  and 
after  the  loss  of  a  great  deal  of  blood,  the  outer  and  upper  surfaces  of  the  growth  were 
exposed,  and  the  humerus  was  disarticulated  from  the  scai)ula.  Then,  sawing  through 
the  humerus,  about  an  inch  below  the  deltoid  insertion,  I  attempted  to  dissect  away  the 
tumour  from  the  brachial  vessels  and  nerves.  Here,  however,  most  serious  difficulty  was 
encountered,  from  their  intimate  incorporation  with  the  growth,  and  at  last,  aftefr  a 
prolonged  attempt,  I  was  reminded  by  my  colleague,  Mr.  Harrison,  that  the  patient 
had  plainly  endured  as  much  as  he  could,  and  that  to  make  further  effort  might  only 
lead  to  collapse  on  the  table.  I  was  reluctantly  compelled  to  admit  this,  and  so  rapidly 
swept  the  limb  away  at  the  shoidder.  So  profound  was  the  shock,  that  a  short  time 
after  the  operation  the  temperature  fell  to  95°,  and  remained  so  for  many  hours.  The 
operation  was  conducted  antiseptically,  and  the  patient,  in  spite  of  the  loss  of  blood, 
made  such  a  rapid  recovery  that  on  the  twenty-third  day  he  left  the  infirmary  quite 
well  and  remains  so  now,  two  years  after  the  amputation.  If  the  great  vessels  and 
nerves  had  not  been  so  seriously  enveloped  by  the  growth,  the  limb  would  have  been 
saved,  although  with  the  loss  of  the  upper  half  of  the  humerus.  But  even  a  forearm  is 
better  than  no  arm  at  all.  The  case  also  shows  that  chiselling  off  cartilaginous  tumours 
is  not  by  any  means  a  certain  removal.  The  surface  that  was  left  upon  the  humerus, 
after  the  first  removal  of  the  tumour,  looked  perfectly  healthy  to  the  naked  eye,  but 
there  must  have  been  cartilage  cells  deep  down  in  the  tissue  of  the  bone." 

Mr.  Southam  (Med.  Citron.,  Jan.  1887.  p.  291)  has  recorded  a  success- 
ful case  of  resection  of  the  upper  end  of  the  right  humerus  for  an 
endosteal  (mixed-cell)  sarcoma  : 

A  larwe  deltoid  flap  was  made,  and  the  head  and  4  inches  of  the  shaft  of  the  humerus 
removed.  Six  months  later,  the  patient,  aged  30.  could  raise  her  hand  to  the  mouth, 
and  employ  her  arm  for  househohl  work  and  in  using  a  smaU  sewing  machine.  Though, 
with  the  arm  hanging  by  the  side,  there  was  an  interval  of  about  4  inches  between  the 
acromion  and  upper  end  of  the  humerus,  the  distance  coidd  be  considerably  diminished 
by  the  action  of. the  biceps  and  triceps,  and  coraco-brachialis.  A  good  illustration 
accompanies  this  instructive  case. 

M.  Oilier  (loc.  supra  cit.,  t.  ii.  p.  S7)  menticnis  a  most  interesting  case 
in  which,  by  early  intervention,  resection  of  the  upper  half  of  the  humerus 
for  a  sarcoma,  central  and  subperiosteal,  saved  both  the  life  and  the 
limb  of  a  child,  6|  years  old.  The  growth  dated  to  a  fall  upon  the 
shoulder,  and  made  its  first  appearance  as  a  filbert-like  swelling  close 
to  the  insertion  of  the  deltoid.  As  the  swelling  increased  slowly  and 
resisted  treatment,  it  was  explored  by  M.  Heurtaux.  The  sarcomatous 
nature  of  the  swelling  having  been  made  clear,  the  upper  half  of  the 
humerus  was  removed,  this  step  being  thought  safer,  though  the  joint 
itself  was  not  involved.     No  enlarged  glands  could  be  felt  in  the  axilla. 
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Three  years  later  t'lic  condition,  lociilly  and  generally,  was  excellent. 
There  was  no  i(>i)r()(luction  of  the  part  removed.  Tlie  resected  end 
terminated  in  a  small  osteophytic  prolongation  joined  to  the  scapida 
by  a  fibrous  band.  The  humerus  was  thus  unalile  to  find  any  steadying- 
point  so  essential  for  its  movements.  The  limb  was  therefore  a  flail,  but 
a  ver}'  useful  one.  thanks  to  the  mobility  of  Ihc  elbow  and  fingers,  and 
to  a  supporting  apparatus. 

Mr.  J.  Hutchinson  has  recorded  (rai/i.  N'/r.  Traits.,  vol.  viii.  p.  346)  a 
case  of  resection  of  the  u])per  ])art  of  the  humt-rus  for  a  large  myeloid 
growth.      The  following  is  a  summary  of  the  case  : 

Supposed  fractvuv  nf  ilir  lu'ck  of  the  liuiucnis  in  :i  Wdiiuu).  aged  27.  Permanent  loss 
of  movement  and  gradual  enlargement  above  the  spul.  Amputation  at  the  shoulder-joint 
advised  fourteen  months  after  the  accident,  on  account  of  a  large  tumour  which  had 
formed — refused  by  the  patient.  Arrest  of  the  growth  for  four  years.  Subsequent  rapid 
growth,  and  enlargement  of  the  glands.  Resection  of  the  upper  third  of  the  humerus, 
and  removal  of  the  diseased  glands.  Recovery,  with  a  useful  arm,  but  rapid  reproduction 
of  the  disease.  Death,  five  months  after  the  operation,  from  an  enormous  mass,  with 
sloughing  and  bleeding.  Secondary  growths  eonner-ted  with  the  bone,  axilla,  cervical 
glands,  and  lung. 

Fig.  81. 


Excision  of  shoukler-joint  by  a  straight  incision  placed  just  outside  the  coracoid 
process. — Pean,  De  la  Scapulalgie  et  de  la  Bcsection  scapidn-humirale  (Paris,  i860). 
This  cut  is  inserted  to  remind  my  readers  that  the  circumflex  nerve  and  posterior  cir- 
cumflex vessels  cross  the  humerus  at  the  surgical  neck,  on  a  level  that  corresponds 
to  a  horizontal  line  drawn  about  a  finger's  breadth  above  the  centre  of  the  deltoid. 


Methods. 

i.  By  an  anterior  straight  incision  (Figs.  8o  to  85) ;  usually  anterior, 
ii.  By  a  posterior  incision,  straight  or  curved.* 
iii.  By  a  deltoid  flap. 


*  Posterior  incisions,  straight  or  curved,  have  been  i:'ed  by  some  German  surgeons. 
Some  of  these,  especially  Kochers,  allow  of  a  very  free  inspection  of  the  joint.  But 
thev  are  either,  if  safe,  complicated,  as  in  that  of  Kochcr,  which  entails  division  of  the 
spine  of  the  scapida,  or  unsafe  by  damaging  the  deltoid  and  circumflex  nerve.     As  tuber- 
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The  first  only  need  be  referred  to  at  any  length  here.  The  second  is 
a  complicated  method,  and  the  third  interferes  so  seriously  with  the 
after-power  of  the  deltoid  that  the  indications  for  its  use  must  be  of  the 
rarest. 

i.  By  Anterior  Incision. — The  patient  being  rolled  a  little  over, 
and  the  humerus  abducted  from  the  trunk  to  an  angle  of  60°  or  80°, 
according  to  the  mobility  of  the  joint,  the  surgeon,  standing  at  the 
shoulder  facing  the  body,  with  an  assistant  opposite  to  him.  and  another 
seated  to  manipulate  the  limb,  makes  an  incision,  3^  inches  long, 
connuencing  at  the  base  of  the  coracoid  process,  and  on  a  level  with  it, 
through  skin  and  fasciae  ;  the  interval  between  the  ddtdid  and  great 
pectoral*  is  then  looked  for,  and  opened  up  for  the  same  length, 
retractors  inserted,  and,  if  the  arm  has  been  rotated  outwards,  the 
bicipital  groove  will  usually  be  seen  lying  at  the  bottom  of  the  wound.f 
The  condition  of  this  important  tendon  will  vary  much  :  (i)  it  may  be 
normal ;  (2)  it  may  be  surrounded  with  tubercular  material  ;  (3)  it  may 
be  frayed  and  adherent  to  the  bone  ;  (4)  it  may  be  ulcerated  or  absent. 

The  bicipital  tendon  having  been  identified,  the  capsule  is  opened 
by  a  free  incision,  the  head  examined  with  the  fingei-,  and  the  incision 
in  the  capsule  next  carried  downwards  along  the  bone  just  outside  the 
bicipital  groove  to  the  level  at  which  it  is  proposed  to  saw  the  bone. 
With  a  sharp-pointed  curved  periosteal  elevator  (Tig.  52)  the  three 
muscles  attached  to  the  greater  tuberosity  are  now  carefully  detached 
from  it.  The  assistant  in  charge  of  the  limb  liy  strenuous  rotation 
inwards  brings  each  part  of  the  tuberosity  in  contact  with  the  elevator. 
The  operator  next  turns  his  attention  to  the  lesser  tuberositj^  the  limb 
being  now  rotated  outwards,  and  separates  the  attachment  of  the 
subscapularis.  The  left  thumb,  aided  by  retractors,  protects  the  soft 
parts.  The  biceps  tendon  and  its  sheath,  if  healthy,  are  detached 
bctdily  with  the  soft  parts  and  the  periosteum  on  the  inner  aspect  of 
the  incision.  If  diseased  the  sheath  mvist  be  opened,  and  the  tubercular 
material  removed  with  curved  scissors  or  a  curette  while  the  tendon  is 
carefully  held  aside  with  a  blunt  hook  or  aneurysm-needle.    In  deta,ching 

cular  disease  of  this  joint,  which  alone  would  need  access  to  every  part  of  the  joint,  is 
not  common,  and  as  the  anterior  method  by  a  free  incision  and  the  careful  use  of 
retractors  allows  of  sufficient  access  to  the  joint,  I  have  described  this  method  alone. 

*  The  advantage  of  an  anterior  incision  starting  from  just  outside  the  coracoid 
instead  of  from  the  acromion  is  that  the  deep  incision  is  made  either  in  the  inter- 
muscular space  or  through  the  anterior  fibres  of  the  deltoid.  In  the  latter  case  all  the 
posterior  and  outer  part  of  the  deltoid  (so  powerful  in  abduction)  is  left  intact,  together 
with  the  circumflex  vessels  and  nerve,  with  the  exception  of  the  terminal  filaments 
going  to  the  anterior  part  of  the  muscle,  which  alone  is  interfered  with.  M.  Oilier  (^loc. 
Hiupra  cit.')  prefers  the  incision  through  the  anterior  part  of  the  deltoid,  as  o\ving  to  the 
vaiying  width  of  this  muscle  the  above  interspace  does  not  always  correspond  to  the 
coracoid  process,  and  because  the  cephalic  vein  lies  between  the  muscles.  "Where  the 
soft  parts  are  much  swollen  and  where  the  arm  cannot  be  abducted  so  as  to  bring  the 
deltoid  into  relief,  the  operator  must  take  as  his  landmarks  the  position  of  the  coracoid 
process  and  the  junction  of  the  upper  and  middle  third  of  the  shaft  of  the  humerus, 
and  make  his  incisions  carefully.  If  the  incision  in  the  muscular  interspace  does  not 
sufficiently  expose  the  joint,  a  flap  of  deltoid  may  be  turned  outwards,  as  in  Fig.  63. 

t  Farabeuf  advises,  to  ensure  the  bicipital  groove  being  found  easily,  that  the  arm  be 
kept  midway  between  abduction  and  adduction,  a  position  secured  by  j^lacing  the 
hand  (the  body  being  horizontal)  on  the  anterior  superior  spine. 
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the  ttMi(k)ns.  and  also,  later  on,  in  sawing  tlu'  l)oiu'.  it'  this  he  done  in  situ, 
care  must  be  taken,  by  keeping-  the  arm  somewhat  separated  from  the 
body,  and  the  elbow  a  little  raised,  to  relax  all  the  ])arts  of  the  capsule. 
Unless  this  be  done,  the  edges  of  the  wound  in  the  capsule  are  stretched 
tight,  the  finger  is  nipped,  and  there  is  no  room  for  working  with  a 
saw.  knife,  or  elevator. 

The  bone  may  be  divided  in  two  waj's  : — (i)  In  fi'dn  (Fig.  82).  A 
blunt  director  is  passed  under  the  bone  trom  within  outward^,  so  as  to 
protect  the  soft  parts  ;  the  bone  is  completely  sawn  through  with  a 
narrow-bladed  or  a  chain  saw,  seized  with  lion-forceps,  and  twisted  out, 
the  levering  movements  of  an  elevator,  or  a  few  touches  of  the  knife, 
aiding  this.  The  actual  bone  section  (p.  162)  should  be  made  so  as  to 
remove  the  worst  of  the  disease ;  usually  it  will  pass  through  the 
tuberosities,  any  remaining  mischief  being  dealt  with  by  the  gouge. 
(2)  The  head  is  first  thrust  out  of  the  Avound  by  pushing  the  elbow 

Fi(i.  82. 


upwards  and  backwards,  and  then  sawn  off.  This  method  is  certainly  the 
easier,  but  disturbs  the  soft  parts  more.*  The  former  is  perfectly  safe,  and 
inflicts  less  damage  on  the  surrounding  tissues ;  finally,  \\'here  ankylosis 
is  present,  it  may  be  most  difficult  to  thrust  the  head  out.f  Mr.  Treves, 
on  the  other  hand,  considers  that  this  method  is  less  precise,  that  it 
gives  little  opportunity  of  fully  examining  the  parts,  and  that  the  tissues 
around  may  be  damaged  by  the  saw.  Whichever  plan  is  adopted,  the 
soft  parts  should  be  scrupulously  protected.     The  truncated  end  of  the 

*  It  must  not  be  forgotten  that  these  soft  parts  are  largely  made  up  of  important 
nerve  cords.  I  have  seen  this  operation  followed  by  tetanus  in  a  case  in  which  the 
surgeon  was  obliged  to  rely  on    most  inadequate  instruments. 

t  In  one  of  M.  Ollier's  cases,  as  the  head  of  the  humerus  was  being  rotated  outwards 
■so  as  to  facilitate  the  detachment  of  the  subscapularis,  the  bone,  which  was  very  fragile, 
was  broken  across  just  above  the  condyles.  This  accident  ultimately  exercised  no 
untoward  influence  on  the  result. 

II 
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shaft  should  be  carefully  rounded  off  with  saw  or  cutting-forceps, 
especially  in  the  neighbourhood  of  the  nerves,  and  Mr.  Sheild's  plan  of 
trying  to  reprodiice  the  shape  of  the  old  liead  may  be  adopted. 

The  deltoid  flap  gives  more  room,  and  thus  facilitates  the  operation 
considerably,  but  the  larger  scar,  and  far  greater,  in  fact  almost  total, 
impairment  of  deltoid  power,  are  such  serious  drawbacks*  that  it  is, 
nowadays,  hardly  ever  used.  If  the  head  of  tlie  humerus  is  verj^  much 
shattered,  if  the  soft  parts  are  much  matted  and  thickened,  if  there  is 
an}^  special  reason  for  completing  the  operation  rapidly,  in  the  rare 
cases  of  excision  attempted  for  large  growths,  for  the  sake  of  more 
complete  exposure  (p.  157),  this  method  may,  though  very  seldom,  be 
made  use  of. 

Site  of  Section  of  the  Bone  (Fig.  82). — It  being  most  important 
to  leave  the  humerus  as  long  as  possible,  not  an  atom  more  than  is 
needful  should  be  removed.  The  section  should  be  made  just  below  the 
articular  surface  in  every  case  where  this  will  remove  the  whole  of  the 
disease,  and  where  all  the  head  must  go.  The  advantages  of  sa^\ing 
here  over  division  through  the  surgical  neck  are — ( i )  A  longer  humerus 
is  left  to  be  brought  against  the  glenoid  cavit}^,  and  aid,  as  a  fulcrum, 
the  action  of  the  deltoid  in  elevating  the  arm.  (2)  The  section  is 
made  within  the  capsule,  after,  of  course,  freely  opening  this,  but  not 
damaging  its  attachments  to  the  neck  of  the  bone.  (3)  The  tendon  in 
the  bicipital  groove  is  less  likely  to  be  interfered  with.  In  every  case  of 
excision,  save  the  rare  one  for  new  growths,  I  would  advise  my  readers 
to  begin  by  removing  as  little  as  possible,  then  plugging  the  wound 
with  sterilised  gauze  to  test  the  freedom  in  abduction,  rotation,  &c., 
of  the  humerus,  and  only  to  resort  to  further  removal  of  bone  if  the 
mobility  is  miich  restricted. 

The  late  Mr.  Davies-Colley  has  related  (Gaifs  Hosp.  Bep.,  third 
series,  vol.  xx.  p.  525)  a  case  of  partial  resection  followed  by 
unimpaired  movement  of  the  joint. 

As,  at  the  time  of  the  operation,  a  portion  of  the  head  of  the  humerus  seemed  healthy^ 
and  the  disease  consisted  chiefly  of  a  carious  erosion  of  the  great  tuberosity  and  the 
adjacent  portion  of  the  articular  surface,  these  portions  only  were  removed,  without 
dislocating  the  head  of  the  bone.  The  part  removed  was  chiefly  the  articular  surface 
above  the  greater  tuberosity,  together  with  what  remained  of  that  process.  The  lesser 
tuberosity  appears  not  to  have  been  touched.  About  three-fifths  of  the  articular  surface 
was  left,  being  healthy.  There  was  some  erosion  of  the  bone  below  the  epiphysial  line,, 
but  the  greater  part  of  the  disease  was  situated  in  the  epiphysis.  The  section  of  the 
bone  was  hard.  Seven  months  later  the  movement  of  the  joint  was  "  perfect  in  every 
direction.  He  swings  the  arm  round  above  his  head,  and  rotates  it,  and  performs  every 
action  with  as  great  freedom  and  rapidity  as  with  the  left  shoulder-joint." 

If  the  disease  extends  lower  down,  gouging  may  be  resorted  to,  or,  if 


*  Prof.  Longmore  Qhw.  suxiTa  cit.,  p.  9)  says  that  at  one  time  there  were  at  Fort  Pitt 
two  patients,  in  each  of  whom  resection  of  the  joint  had  been  performed,  in  one  by  the 
longitudinal,  in  the  other  by  the  flap  incision.  In  the  former  case  the  patient  could 
raise,  without  difliculty,  ^  hundredweight  with  the  arm  in  an  extended  position  by  his 
side,  and  hold  14  pounds  in  his  hand  when  the  arm  was  flexed.  In  the  latter  case,  all 
the  movements  of  the  joint  were  very  seriously  impaired.  The  man  could  not,  in  any 
degree  whatever,  move  the  arm  from  the  side  himself,  nor  could  he  flex  the  forearm  upon 
the  upper  arm  without  support  from  the  other  hand. 
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needful,  uiu'  or  two  t'ni'tlitM-  sect  inns*  may  1)e  made  till  liealUiy  tissue 
is  reached,  bnt.  as  in  the  case  ni'  tlit>  el))o\v,  ])eriosteal  deposits  or 
rougheuino-s.  wliicli  \\ill  subside  when  the  irritation  is  removed,  must 
not  be  mistaken  for  disease  wliieh  calls  for  extirj^ation. 

The  ii'lenoid  cavity  is  th^Mi  exanu'iied,  and  g'onged  if  carious.  Cases 
where  its  comi)lete  removal  is  called  for  must  be  most  rare.  If  really 
called  for.  it  may  ]je  effected  hy  an  osteotome,  or  by  cutting  bone- 
forceps,  after  the  glenoid  insertion  of  the  capsule  has  been  peeled  off 
to  a  sufficiently  high  level ;    but  taking  away  the  glenoid  cavity  must 

Fig.  83. 


The  above  represents  a  fair  average  amount  of  movement,  such  as  may  be 
expected  after  excision  in  children,  in  whom  the  securing  of  adequate  active  and 
passive  movement  is  always  difScult.  The  disease  was  tubercular  mischief  in  the 
upper  epiphysis.     Numerous  sinuses  were  present  in  front  and  in  the  axilla. 

interfere  with  the  attachments  of  the  biceps  and  triceps,  and  cause  risk 
by  the  opening  up  of  additional  cancellous  tissue. 

The  above  operation  must  be  somewhat  modified  in  cases  of  ankylosis 
and  new  growths  (pp.  151,157).  In  cases  of  bony  ankylosis  the  operator 
may  adopt  one  of  the  two  following  courses :  he  may  divide  with  a. 
chisel  or  gouge  the  line  of  fusion,  and  then,  the  humerus  being  movable 
on  the  scapula,  complete  the  operation  on  the  lines  already  given;  or, 
having  sawn  through  the  humerus  in,  situ,  he  may  seize  the  bone  with 


*  In  cases  of  gunshot  injury,  splinters  of  head  or  shaft  may  have  to  be  carefully 
removed,  and  the  point  determined  whether  the  shaft  is  extensively  split  towards  the 
elbow.  This  is  often  very  difficult  to  determine,  because  a  longitudinally  fractured 
shaft  may  be  maintained  in  an  apparently  unfractured  condition  by  the  close  apposi- 
tion of  the  fragments,  and  by  the  periosteum,  iV:c. 
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lion-forceps,  or  drill  a  hole  and  in.seit  McBuniey's  hook,  and  .-trip  it 
out  of  its  periosteo-capsular  covering.  Much  care  must  be  taken  to  put 
the  humerus  freely  through  its  different  movements  before  it  is  decided 
that  suflBcient  bone  has  been  removed,*  lest  ankylosis  recur.  I  would 
refer  my  readei's  also  to  the  remarks  at  p.  151. 

In  those  rare  cases  of  resection  of  the  upper  end  of  the  humerus  for 
new  growths  (p.  157);  the  operation  must  be  outside  the  periosteum,  and 
the  vessels  and  nerves  will  require  additional  attention.  More  room 
Avill  be  required  now.  and,  to  gain  this,  the  pectoralis  major  and  deltoid 
may  each  be  detached  from  the  clavicle.  The  shoulder-joint  itself  is 
very  rarely  invaded  by  the  gi'owth.  Owing  to  the  jfree  removal  of  the 
humerus  which  is  necessary,  the  after-result  is  often  imperfect,  though, 
if  the  insertion  of  the  deltoid  can  be  preserved,  the  limb  will  still  be 
very  useful. 

Any  vessels  which  require  it,  e.'/..  branches  of  the  circumflex  arteries, 
are  then  secured,  sinuses  are  laid  open,  pulpy  tissue  scraped  out  with 
sharp  spoons,  drainage  provided,  and  the  upper  part  of  the  wound 
closed.  The  drainage-tube  should  pass  from  the  lowest  part  of  the 
wound  in  front  (whether  this  be  within  or  below  the  capsule),  by  means 
of  a  counter-pun ctiire,  to  the  back  of  the  upper  arm,  so  that  the  site  of 
the  operation  may  be  well  drained  while  the  patient  is  recumbent.  In 
making  the  counter-puncture,  from  within  outwards,  the  close  contiguity 
of  the  circumflex  vessels  and  nerve  must  be  remembered. f 

Where  excision  has  been  performed  for  tubercular  disease,  iodoform 
emulsion,  and  small  tampons  of  iodoform  gauze  which  has  been  kept 
in  a  solution  of  carbolic  acid  (i  in  20)  or  lysol  (2  p.c),  will  be  em- 
ployed, and  the  same  will  be  made  use  of  in  cases  where  oozing  is 
expected.  Tlie  gauze  thus  used  fulfils  also  the  end  of  opening  out  the 
capsule,  and  encouraging,  aseptically,  the  bone-producing  property  of 
the  detached  periosteum  (Oilier).  At  other  times,  where  the  tissues  are 
healthy,  the  above  tampons  will  be  much  less  needed,  and  the  wound 
ma,j  be  sutured  in  large  part.  A  large  pad  of  sterilised  gauze.  4  or  5 
inches  thick  at  its  base,  should  be  placed  in  the  axilla,  and  the  arm 
carefully  secured  to  the  side,  the  elbow  being  kept  a  little  forward,  and 
comfortably  kept  away  from  the  thorax  by  a  sufficiently  thick  layer  of 
salicylic  wool.  The  first  dressing  should  not  be  changed  for  five  or  six 
days,  if  possible,  especially  in  children.  While  the  fingers  and  elbow- 
joint  must  be  gently  exercised  daily  from  the  very  first,  the  date  of 
commencing  movements  of  the  shoulder-joint  will  depend  on  the  lesion 
for  which  the  operation  was  performed,  and  the  condition  of  the  parts 
around.  ^Vhere  these  are  healthy,  when  but  little  bone  has  been 
removed,  where  it  is  probable  that  new  bone  will  be  quickly  reproduced, 
the  date  must  be  an  early  one.  As  a  general  rule  it  is  of  no  use  to 
begin  before  the  deep  parts  of  the  wound  are  sufficiently  healed ;   and 


*  In  youug  subjects  the  epiphj'sial  cartilage  must  be  left  uudamaged,  if  possible. 

t  At  least  two  cases  of  fatal  injury  to  the  circumflex  artery  have  been  recorded.  One 
is  given  by  Gurlt  QObK  175,  p.  750),  the  other  by  Prof.  Anuaudale  (^Med.  Timi's  and 
Gaz.,  May  20,  1875).  In  the  latter  the  incision  which  exposed  the  head  of  the  bone 
divided  the  posterior  circumflex  artery  so  close  to  the  main  trunk  that  the  operator 
was  obliged  to  tie  that  vessel  above  and  below  the  opening.  Gangrene  followed, 
necessitating  amputation,  and  the  patient,  aet.  62.  died. 
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this  should  be  some  time  l)et\veen  the  second  and  third  weeks.     The 
chief  points  to  pay  attention  to  are — (i)  Care  in  carryino-  out  abduction, 

Yic.  84. 


Separation  of  the  pei-iosteiim  from  the  {<reat  tuberosity,  the  arru  beiug  turned 
inwards.     The  blunt  dissector  is  that  of  M.  Farabeuf  (Fig.  52).     (Farabeuf.) 

lest  the  new  head  of  the  bone  be  lodged  close  to  the  coracoid  process 
instead  of  in  the  glenoid  cavity;    (2)  Massage  and   electricity  to  the 

Fig.  85. 


Separation  of  the  periosteum  from  the  lesser  tuberosilj-,  the  arm  being 
turned  outwards.     (Farabeuf.) 

muscles,  especially  the  deltoid  and  the  muscles  attached  to  the  tuber- 
osities;  (3)    Exercise  of  the  rotator  muscles;    (4)  flaking  the  patient 
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carry  out  the  movements  of  his  humerus  independently  of  those  of 
the  scapula— an  end  very  difficult  to  ensure  in  the  case  of  a  child  or 
in  cases  where  ankylosis  has  long  existed.  The  above  must  be  daily 
and  assiduousl}^  carried  out,  with  the  occasional  aid  of  an  anassthetic 
if  needful. 

The  practice  of  such  movements  as  brinoino-  a,  gun  up  to  the  shoulder, 
sweeping  with  a  short  brush,  lifting  and  carrying  light  weights  with 
the  limb  abducted,  are  vahiable  aids. 

Question  of  Subperiosteal  1{e,sectiox. — As  one  of  the  chief  draw- 
backs of  the  operation  is  the  poor  amount  of  abduction  and  elevation 
which  remains,  owing,  in  large  measure,  to  the  humerus  being  too  short 
to  be  brought  into  the  glenoid  cavity  when  the  deltoid  acts,  I  would 
urge  very  strongl}^  that  in  this  joint  a  trial  of  the  subperiosteal  method 
should  be  carefull}^  made,  to  ensure  as  much  reproduction  of  bone  as 
possible.  Von  Langenbeck  {Arch.  f.  Idin.  Chir.,  1874,  vol.  xvi.)  gives 
more  than  one  case  in  which  the  arm  could  be  raised  vertically,  and  the 
movements  were  excellent.  While  it  is  true  that  these  were  cases  of 
I'esection  for  gunshot  injurv,  and  therefore  the  patients  probabl}^  healthy 
adults,  on  the  other  hand  preservation  of  the  periosteum  is  not  likely 
to  be  so  easily  effected  here  as  in  those  cases  where  it  is  softened  by 
disease.  Even  if  the  periosteum  cannot  be  completely  preserved,  an 
additional  half-inch  or  inch  in  length  gained,  and  an  irregular  knob  or 
nodule-like  mass  which  may  be  moulded  into  a  rudimentary  head  within 
the  new  capsule,  may  make  much  difference  in  the  future  mobility  and 
usefulness  of  the  limb. 

M.  Oilier  (he.  supra  cit.,  t.  i.  p.  35.  t.  ii.  p.  85)  figures  and  describes  a 
specimen  of  a  resected  humerus,  nine  years  after  the  operation. 

The  patient,  xt.  26,  had  had  mischief  iu  the  joint  for  three  years,  with,  latterly. 
suppuration  and  five  fistulte.  Five  centimetres  of  the  hujnerus,  measured  from  the 
summit  of  the  head,  were  removed.  After  the  operation  he  was  able  to  follow  his  work 
as  a  hawker,  and  to  use  both  arms  equally  well  in  lifting  weights.  The  upper  end  of 
the  humerus  was  irregularly  expanded,  showing  numerous  bosses  and  depressions  into 
which  the  insertion  of  the  capsule  and  diiferent  muscles  could  be  followed. 

Amount  of  Bone  that  may  be  Removed. — This  will  mainlv  depend 
upon  the  amount  of  damage  done  to  the  j^eriosteum,  the  possibility  of 
retaining  it  entire,  and  the  age  of  the  patient. 

Dr.  Maclaren  (^Lancet.  June  7,  1873)  remcjved  the  head  and  3^  iiiehes  of  the  upper  end 
of  the  humerus  with  an  excellent  result. 

Langenbeck  mentions  a  case  in  which  the  whole  shaft  of  the  humerus 
necrosed. 

This  was  removed,  the  elbow-joint  being  resected  at  the  same  time,  and  yet  the 
reproduction  of  bone  was  so  complete  that  the  shortening  was  no  more  than  i|  inch. 
The  patient  was  young,  and  growth  went  on,  though  the  bone  remained  behind  its  fellow. 
The  new  humerus  broke  several  times,  but  the  movements  of  the  shoulder  and  elbow 
were  ultimately  very  satisfactory,  and  the  hand  was  capable  of  most  delicate  movements. 

Prof.  Billroth  {Wien.  Med.  Bldtt..  March  20,  1884;  Loml.  Med.  Rev., 
1884,  p.  197)  gives  the  case  of  a  patient,  aged  20,  in  whom  the  whole  of 
the  right  humerus  was  removed  when  he  was  12. 

Though  the  periosteum  was  carefully  left  intact,  the  bone  ditl  not  form  again.  Yet 
the  forearm  was  well  developed,  and,  by  means  of  an  ingenious  splint  and  an  artificial 
shoulder-joint,  the  patient  could  use  his  arm  and  hand  well. 
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Excision  of  Shoulder  in  Military  Surgery. — 'I'lu'  following  points 
of  ])i':icti(,"il  iinj)()rlaiu't'  arr  lakcii  mainly  from  the  }fe'l.  niul  Svni. 
HistoTji  of  the  War  of  the  liehellioii,  pt.  ii.  p.  519  ei  sc/.  While  these 
statistics  may  appear  inireliable,  gathered  before  the  era  of  antiseptic 
surgery,  it  is  not  improbable  that  in  any  great  cami)aign,  where  large 
numl)ers  of  wounded  have  to  be  treated  at  short  notice,  surgical  history 
will  repeat  itself.  Dr.  Otis  here  draws  conclusions  fi-om  the  histories  of 
885  cases,  670  being  for  direct  injury,  and  215  for  fractures  in  near 
proximity  to  the  joint  or  for  consecutive  caries  or  necrosis. 

Excision  of  the  head  of  the  humerus,  together  with  portions  of  the 
clavicle  and  scapula — e.ij.,  acromion,  spine,  coracoid  process,  glenoid 
cavity — was  performed  in  42  cases. 

It  is  remarkable  that  the  mortality  is  less  in  this  group  than  in  that  of  simple 
removal.  The  following  remarks  are  quoted  from  Lceffler: — Fracture  of  the  glenoid 
cavity  is  especially  frequent  in  shot  injuries  of  the  shoulder.  This  complication  makes 
the  prognosis  of  excision  more  serious,  but  is  not  a  contraindication.  If  only  fissures 
are  present,  the  glenoid  cavity  should  not  be  removed.  Tedious  burrowing  of  pus  is 
very  likely  in  these  cases. 

Partial  excision  of  the  head  of  the  humerus  was  done  in  14  cases. 

The  results  do  not  prove  that,  when  the  head  of  the  humerus  is  grooved  or  grazed  by  a 
ball,  it  is  safer  to  slice  oil  the  injured  part  rather  than  to  decapitate  the  bone.     Anky-  • 
losis  was  too  frequent  to  permit  much  to  be  said  in  favour  of  partial  excision  in  this 
region. 

Date  of  excision  of  shoulder. 

The  jarhnari/  cases  were  273,  the  intermediate  55  in  number,  the  results  being  far  less 
satisfactory  than  in  the  primary,  "  and  corroborating  the  general  rule  forbidding  opera- 
tions during  the  inflammatory  stage  after  injury,  except  under  circumstances  of  excep- 
tional urgency."  The  mortality  was  twice  as  great  as  in  the  primary,  and  nearly  12  per 
cent,  greater  than  in  the  following.  Secondary,  26  cases,  with  a  mortality  of  50  per 
cent.  The  greater  success  of  primary  excision  can  weU  be  understood.  The  condition 
of  the  soft  parts  is  much  more  favourable.  There  is  no  infiltration  or  burrowing  of  pus, 
no  softening  of  parts  or  degeneration  of  muscles,  no  caries  or  osteitis — none,  in  fact,  of 
those  complications  which,  in  secondary  excision,  imperil  the  life  of  the  patient  and 
usefulness  of  his  limb.''' 

Excision  of  the  head  and  portions  of  the  shaft  of  the  humerus  as 
well  was  performed  in  293  cases,  in  190  of  which  the  precise  length  of 
bone  excised  was  specified. 

Thus,  in  twenty-three,  4  inches;  in  eleven.  4^  inches;  in  seven,  5;  in  two.  5^;  and  in 
five,  7  or  8  inches  were  excised.     While  the  arm  was  shortened  (there  being  very  rarely 


*  Dr.  Otis  quotes  Eupprecht,  one  of  the  German  authorities  in  the  war  of  1871,  to  the 
same  effect : — •■  The  secondary  operations  were  very  much  aggravated  by  deformities, 
gradually  appearing  after  the  injury,  through  thickening  of  the  periosteum  especially, 
and  by  extensive  cavities  succeeding  abscesses.  Immediately  after  the  operation  even, 
healing  was  retarded  by  pus-formations,  sometimes  under  the  clavicle,  in  other  instances 
under  the  scapula,  again  on  the  anterior  aspect  of  the  arm.  Aside  from  the  greater 
muscular  atrophy  due  to  debility  resulting  from  antecedent  tedious  suppurations,  and 
to  pain  and  loss  of  sleep ;  apart,  also,  from  the  abundant  granulations  attending 
secondary  operations,  and  resulting  prejudicially  in  regard  to  the  future  usefulness  of 
the  limb,  the  disadvantages  of  secondary  operations  already  adduced  were  of  suilicient 
importance  to  permit  us  to  declare  that  primary  resection  of  the  shoulder-joint  is 
preferable  to  the  secondary  operation." 
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any  restoration  of  bone)  and  feeble,  the  forearm  and  hand  were  usually  most  useful. 
WTiere  the  ann  was  flexile  and  uncontrollable,  an  auxiliary  apparatus,  such  as  the 
ingenious  ones  of  Dr.  Hudson  Qlcc.  »ujrra  cit.,  Figs.  449,  453).  brought  about  usually 
a  great  improvement. 

Dr.  Otis  {loc.  sujrra  cit.,  p.  61 1 )  states  of  shot-injury  resections: — 
"  In  the  majority  of"  cases  that  I  have  examined,  motion  in  flexion, 
extension,  and  adduction  was  tolerably  aa'cII  preserved.  I  have  met 
with  no  instance  of  true  ankylosis.  In  a  large  proportion  of  the  cases, 
the  functions  of  the  forearm  and  hand  were  but  slightly,  and  in  many 
not  at  all,  impaired.  Those  who  argue  that  the  limb  is  useless  after  an 
excision  at  the  shoulder,  because  it  dangles  by  the  side,  display  a 
superficial  appreciation  of  the  considerations  to  be  taken  into  account. 
Apart  from  the  inestimable  value  of  even  a  partial  use  of  the  hand,  the 
mere  weight  of  the  limb,  though  its  motor  functions  be  completely 
destroyed,  is  of  advantage  in  preserving  the  equilibrium  of  the  body, 
and  avoiding  the  distressing  deformity  conseqtient  on  ablation." 

The  following  advice  of  I'rof.  Oilier  as  to  the  treatment  of  gunshot 
and  other  injuries  of  the  shoulder-joint  will  be  found  most  useful. 

If  the  head  only  be  fractured,  and  not  in  more  than  two  or  three 
fragments,  and  if  these  ai'e  held  together  and  not  vridely  separated,  he 
would  trust  to  antisepsis.  If  suppuration  occurred,  he  would  advise 
resection ;  and  he  points  out  that  a  deferred  excision  has  one 
advantage — i.e.,  that  time  may  have  elapsed  for  inflammation  of  the 
periosteum  to  have  occurred,  and  thus  its  osteogenetic  properties 
may  be  aroused.  If  the  head  of  the  humerus  be  badly  shattered,  and 
the  fragments  much  separated  from  each  other  and  from  their  peri- 
osteum, he  would  perform  a  primary  excision,  endeavouring  to  reshape 
the  extremity  into  a  new  head.  If  the  splintering  and  damage  to  the 
bone  does  not  afiect  more  than  three  or  four  centimetres  of  it.  all  the 
damaged  bone  may  be  resected ;  but  if  the  mischief  extends  lower 
down,  some  risk  must  be  run  and  the  injured  bone  left.  And  his  course 
would  be  the  same  in  the  case  of  a  compound  fracture  of  the  neck  of  the 
humerus  with  dislocation.  If  part  of  the  head  had  escaped  splintering, 
he  A\ould  leave  this  attached  to  the  shaft.  Removal  of  splinters  Prof. 
Oilier  directs  to  be  done  with  the  greatest  care  of  the  periosteum,  eveiy 
atom  of  this  being  left  in  the  wound.  While  bullet-wounds  may  be  used 
for  drainage,  it  is  rarely  well  to  enlarge  them  or  to  throw  one  into 
another  so  as  to  employ  them  as  the  operation  wound :  this  should  be 
made  in  the  usual  place.  With  regard  to  the  comparative  value  of 
primary  and  later  excision.  Prof.  Oilier  allows  that  bone-production  is 
less  likely  in  the  former  owing  to  the  periosteum  being  uninflamed  and 
more  difficult  to  save.  On  the  other  hand,  he  points  out  that,  as  yet, 
we  scarcely  know  what  antiseptic  precautions  and  the  use  of  proper 
periosteal  elevators  will  effect.  ^Moreover,  in  primary  resection  for 
gunshot  injuries  the  patients  are  usually  young  adults,  and  their 
muscles  in  excellent  order. 

In  the  case  of  gunshot  and  other  injuries  in  which  the  damage  is 
not  limited  to  the  head  and  surgical  neck  of  the  humerus,  but 
splinters  the  upper  half  or  three-quarters  of  the  humerus,  resection 
is  still  urged  by  Prof.  Oilier  (ride  siqrrn')  as  long  as  the  soft  parts  are 
sufficiently  sound  to  survive.  Though  the  functions  of  a  limb  thus 
preserved  will  be  very  imperfect,  the  result  will  be  far  superior  to  that 
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of  ainjjutatiou  at  the  sliouldcr-joint.  In  any  such  resection  the 
antiseptic  precautions  should  be  as  complete  as  possible,  and  any  long 
splinters,  which,  however  much  the  bone  be  shattered,  preserve  their 
relation  to  the  periosteum,  should  be  left,  as,  with  the  aid  of  the  bone- 
production  of  the  periosteum  around  them,  they  will  maintain  the 
continuity  of  th(>  liony  cohinm. 

SURGICAL     INTERFERENCE     IN     SEPARATION     OF     THE 
UPPER     EPIPHYSIS     OF     THE     HUMERUS. 

This  is  often  a  dithcult  lesion  to  tri-at.  L  uder  certain  circumstances, 
operative  interference,  with  the  safety  that  antisei)tic  precautions 
duly  carried  out  give  nowadays,  should  be  resorted  to.  AVe  may 
divide  the  cases  that  call  for  it  into  the  following  groups  : — A.  CaSGS 
of  Simple  Injury.     I>.  Cases  of  Compound  Injury. 

A.  Simple. — Tlit^se  may  be  further  divided  into — i.  Those  of 
recent  date.     ii.  Those   of  longer  standing. 

i.  Simple  Cases  of  Separation  of  the  Epiphysis  of  recent  date. 
— Here  interference  is  justified  when  there  is  very  great  difficulty  in 
effecting  reduction  owing  to  complete  separation  of  the  two  parts, 
aided  by  the  rotation  of  the  epiphysis  and  the  very  small  size  of  the 
upper  fragment.  Mr.  Poland,  in  his  Traumatic  Separation  of  Epi- 
phi/ses  (p.  226) — one  of  the  most  striking  Avorks  on  surgery  which 
have  ever  appeared  in  any  language,  and  a  mine  of  wealth  as  far  as  its 
lucid,  complete,  and  helpful  instruction  goes — states  that  "one  of  the 
chief  difficulties  in  reduction  occurs  from  the  insertion  between  the 
epiphysial  fragments  of  bands  of  periosteum,  fascia  or  muscle,  or 
from  the  penetration  of  the  periosteal  sheath  by  the  diaphysial  end." 
Other  cases  are  those  where,  if  the  displacement  is  corrected,  there  is 
much  difficulty  in  maintaining  the  reduction  when  a  sharp  portion 
of  the  lower  fragment,  having  penetrated  the  deltoid,  is  projecting 
under  the  skin,  and  when  thei'e  is  evidence  of  pressiire  on  the  vessels 
and  nerves. 

The  operation  should  be  performed  on  some  such  lines  as  these. 
An  incision  is  made  freely  in  the  interval  between  the  pectoral  and 
deltoid;  the  cephalic  vein  is  drawn  aside  or  tied,  between  double 
ligatures.  The  soft  parts  having  been  widely  retracted,  the  ends  of 
the  two  fragments  are  next  identified  and  examined,  any  rent  in 
the  periosteum  being  carefully  enlarged  if  needful.  It  will  now  be 
found  possible,  in  some  cases,  to  replace  the  fragments  in  position, 
and  that  they  will  remain  in  position  after  any  folded-in  fibres  of 
muscle  or  periosteum  have  been  removed.  The  edges  of  the  rent  in 
the  periosteum  and  capsule  should  be  carefiilh'  sutured,  and  it  may 
be  well  to  draw  together  with  buried  sutures  of  sterilised  chromic 
gut  any  opened-up  periarticular  planes  of  connective  tissue.  Where 
the  fragments  do  not  come  readily  into  position,  it  will  be  needful 
to  remove  any  projection  from  the  lower  fragment.  If  there  is  any 
difficult}^  in  retaining  the  fragments  in  position  it  will  be  well  to 
wire  them  together,  the  wire  being  hammered  down  in  situ  or  left 
long  for  subsequent  removal  (p.  lOO).  The  question  of  the  use  of 
drainage  will  depend  upon  the  degree  of  disturbance  of  the  parts, 
the  amount  of  probable  oozing,  &c. 
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Ill  those  cases  where  the  epiphysial  head  is  not  only  separated,  but 
dislocated  owing  to  the  severity  of  the  injury  having  lacerated  the 
capsule  freeh',  Poland  (he.  mpra  cit.,  p.  243)  advises  as  follows : — 

"  Seeing  that  it  is  almcst  impossible  to  reduce  the  head  of  the  bone 
in  these  extrenielj^  rare  cases,  an  incision  should  ■  be  made,  Avith 
antiseptic  precautions,  through  the  skin  and  deltoid  do\\ii  to  the  seat 
of  separation,  and  the  epiphysis  replaced  in  position.  It  will  be  found 
necessary  to  open  the  capsule  of  the  shoulder-joint  before  the  epiphysis 
can  be  reduced.  This  should  be  accomplished  by  direct  manipulation 
of  the  head  into  its  place  by  pressure  of  the  thumb  and  fingers,  or  by 
means  of  a  traction-hook  (Fig.  79)  inserted  into  a  hole  drilled  in  it 
after  the  method  advocated  by  McBurne}^  (Aom.  of  Stmj.,  April  1894, 
p.  408).  The  fragments  should  then  be  fastened  together  in  their 
normal  position  by  means  of  pegs  or  sutures." 

ii.  Cases  of  older  date. — Here,  where  some  weeks  or  months 
have  elapsed,  interference  may  be  called  for,  owing  to  the  limitation 
of  movement,  especially  as  regards  abduction,  elevation,  and  rotation, 
brought  about  by  the  overlapping  of  the  fragments,  their  union  in  a 
faulty  position,  and  the  projecting  callus.  Here,  after  exposure  of  the 
seat  of  union,  and  free  retraction  of  the  soft  parts,  the  surgeon  will 
have  to  follow  the  advice  of  M.  C  Walther  {Bev.  (VOrthop.,  Jan.  1897, 
p.  43,  c|uoted  by  Poland,  loc  supra  cit..  p.  240),  and  decide  between  the 
necessity  of  completely  resecting  the  callus  in  order  to  place  the 
fragments  absolutely  in  position,  or  to  freely  remove  any  projecting 
ends  of  the  diaphysial  fragment,  and  plane  away  any  excessive  callus. 

B.  Corapound  Cases. — Here  resection  of  the  projecting  end  of 
the  diaphysis  will  usually  be  required  before  reduction  can  be  effected. 
a  step  that  will  facilitate  the  thorough  cleansing  of  the  parts  which  is 
so  much  required.  Wiring  with  sufficiently  stout  wire,  and  suture  of  the 
rent  in  the  periosteum,  will  be  required,  as  alread}-  indicated  at  p.  169. 
About  three  wrecks  after  any  of  these  operations,  passive  movement 
should  be  begun,  and  perseveringly  continued,  together  with  friction 
and  massage. 


CHAPTER    VI] . 

REMOVAL   OF   THE  SCAPULA. 

Indications. 

I.  New  growths.  2.  Caries.  3.  Accidents — ^.7.,  i'ailwa_y  and  niacliiuery 
accidents. 

I .  As  it  is  the  first  of  the  above  which  chiefly  raise  the  qiiestion 
of  removal  of  the  bone,  and  which  present  the  greatest  difficulties,  it  is 
to  removal  of  the  scapula  for  new  growths  that  most  of  the  follo^\■ing• 
remarks  will  apply. 

A.  Partial  Removal  of  the  Scapula. — In  a  very  few  cases 

{e.ij.,  where  the  surgeon,  operating  on  an  exostosis,  is  uncertain  as  to  the 
nature  of  its  base  and  does  not  feel  satisfied  with  gouging  this,  or  where 
he  is  certain  that  he  is  dealing  ^\'ith  an  unmixed  enchondroma  in  an 
early  stage)  this  may  be  sufficient.  The  chief  essential  points  here  are 
— (i)  to  freely  expose  the  growth  by  appropriate  flaps,  so  that  the  limits 
may  be  clearly  defined  ;  (2)  to  be  provided  with  reliable  instruments 
of  keen  temper,  owing  to  the  exceeding  hardness  which  may  be  met 
with  here. 

While  some  Continental  writers*  have  given  elaborate  dii'ections  for 
partial  removal  of  the  scapula,  it  is  only  in  the  above  very  few  cases  that 
this  operation  is  likely  to  be  used  b}^  English  surgeons.  Mr.  Poilock, 
in  his  paper t  on  two  cases  of  removal  of  the  scapula,  thus  advises  on 
this  matter:  ''If  a  portion  of  the  scapula  be  removed,  it  should  only  be 
the  lower  portion.  But  even  if  this  be  attempted,  the  loss  of  blood  would 
l)robabl3'-  be  much  greater  than  if  the  whole  bone  were  removed  ;  for  the 
wound  is  more  confined,  and  the  wounded  arteries  are  more  apt  to  retract 
behind  the  bone  above,  and  offer  great  obstacles  to  their  being  secured. 
However,  should  the  lower  angle  be  alone  the  seat  of  disease,  the  attemj^t 
to  remove  the  lower  portion  only  is  justifiable."  It  must,  however,  be 
borne  in  mind  that,  when  a  bone  is  once  the  seat  of  disease  \\hich 
requires  removal,  the  disease  is  very  apt  to  recur  in  the  portion  left, 
and  less  liable  to  do  so  if  the  whole  bone  be  removed. 

I'he  above  remarks  of  Mr.  Pollock  are  entirel}^  borne  out  by  the 
histories  of  cases  which  have  been  watched  after  partial  removal  of 
the  scapiila  for  any  growth  save  an  exostosis. 


J^.f/.,  M.  A.  Doniaiidre,  IJc.s  I'lnncirrx  du  V Omoplate  (Paris.  1873). 
t  St.  Gmrifv's  Hvxp.  llcji-,  vol.  iv.  }>.  236. 
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Thus,  in  January  1865.  Sir  W.  Fergussoii  (^Lancet,  vol.  ii.  1865.  p.  591)  removed  the 
lower  two-thirds  of  the  scapula  for  a  sarcomatous  growth.  Eecurreuce  took  place,  aud, 
in  the  following  November  the  rest  of  the  scapula,  the  greater  part  of  the  clavicle,  and 
the  upper  extremity  were  taken  away. 

Dr.  Bird,  of  Stockport  QLancet.  vol.  ii.  1865,  p.  696),  removed  the  lower  two-thirds  of 
the  scapula  for  a  growth  the  size  of  an  orange  in  the  infra-spinous  fossa,  in  a  child  aged 
10,  the  bone  being  sawn  through  behind  the  neck  in  a  line  with  the  supra-scapular  notch. 
A  year  and  a  half  later  the  growth  recurred  and  grew  quickly,  the  rest  of  the  scapula 
being  now  taken  away  together  with  the  head  of  the  humerus,  which  had  become  adherent 
to  the  scapula,  and  thus  also  required  removal.  A  year  and  a  half  later  the  child  remained 
well,  the  use  of  the  hand  "  in  sewing  and  writing  being  very  little  impaired." 

B.  Removal  of  the  Entire  Scapula  by  itself  {e.g.,  cases 

where  the  growth  is  primary  from  the  scapula,  and  where  there  is  no 
extension  to  the  humerus  or  into  the  axilla). — Preparations  against 
shock  should  l)e  taken,  the  extremities  being  bandaged  in  cotton-wool, 
the  head  kept  low,  ether  given,  and  subcutaneous  injections  of  ether  and 
brandy,  and  the  materials  needful  for  injection  of  saline  solution  (p.  107) 
being  in  readiness.  The  patient  is  placed  at  the  edge  of  the  table  and 
rolled  over  to  the  opposite  side.  If  the  growth  is  very  vascular,  or  the 
patient  weakly,  pressure  on  the  subclavian,  if  effectual,  may  help ;  or  if, 
from  the  extension  of  the  growth,  this  is  rendered  difficult,  it  may  be 
effected  h\  making  an  incision  down  to  and  through  the  deep  fascia  over 
the  artery  itself,  in  order  to  enable  an  assistant  to  put  his  thumb  or  finger 
directly  upon  it.*  This  may  be  done  by  a  separate  incision,  or  by  an 
extension  of  that  by  which  the  clavicle  is  divided.  But  as  the  move- 
ments of  the  limb  may  easily  dislodge  the  assistant's  finger,  the  operator 
will  do  better  to  trust  to  plentj^  of  Spencer  Wells's  forceps,  and  tying 
these  off  in  liatches  of  four  or  five. 

Flaps  are  quicklj-  and  freely  turned  back,  usually  ^^\  a  T-shaped 
incision,  one  limb  running  from  the  acromio-clavicular  joint  inwards  to 
the  superior  angle  of  the  scapula,  \\\\\\<d  the  other  and  longer  is  made  at 
right  angles  to  the  first  down  to  the  angle  of  the  scapula.  In  another 
case  the  surgeon  may  prefer  to  make  an  incision  along  the  vertebral 
border  of  the  scapula,  and  the  other  at  right  angles  to  it  across  the  centre 
of  the  growth.!  I^i  either  case  care  must  be  taken  not  to  open  the 
capsule  of  the  titmour. 

When  the  whole  mass  is  thoroughly  exposed,  the  trapezius  and  deltoid 
are  first  severed,  the  arm  being  pulled  away  from  the  trunk.  The  levator 
anguli  and  the  rhomboidei  are  next  cut  through,^  the  posterior  scapular 

*  As  adopted  by  Prof.  Symc  in  performing  the  old  operation  in  a  case  of  axillary 
aneurysm,  p.  134.  If  the  clavicle  is  going  to  be  removed,  the  subclavian  can  be  com- 
manded by  cutting  down  on  the  clavicle,  freeing  it  from  its  attachments  in  its  inner 
third,  passing  a  flat  director  carefully  beneath  it,  sawing  through  the  bone  here,  and 
removing  a  portion  of  it.  the  finger  being  thus  placed  directly  on  the  subclavian 
(Jeaffreson,  Lancet,  1874.  ^'ol-  i-  !'•  759)- 

t  If  the  skin  is  involved  or  ulcerated,  the  Haps  must  be  so  shaped  as  to  isolate  this. 

J  It  is  a  bad  sign  if  any  of  the  muscles  severed  are  infiltrated  with  growth.  That  this, 
however,  is  not  incompatible  with  a  good  recovery  is  shown  by  the  second  of  Prof.  Syme's 
cases  (^Excig'on  of  the  Scapula,  p.  28).  in  which  it  is  stated  that  "  the  tumour  weighed 
between  4  and  5  pounds ;  it  had  a  soft  consistence  and  very  suspicious  aspect,  which  was 
strengthened  by  microscopical  examination,  as  the  muscular  substance  that  was  taken 
away  along  with  the  growth  appeared  to  be  loadeil  A\-ith  the  germs  of  future  disease ; 
but  fifteen  months  having  elapsed  since  the  operation  was  performed,  without  the  slightest 
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artery  sec\ired,  and  the  serratus  magniis  divided,  being  first  made  tense 
b\-  lifting  the  scapiila  off  the  ribs  upwards  and  outwards.  The  muscles 
on  the  upper  border  are  now*  attacked — viz.,  any  remains  of  the  deltoid, 
the  omo-hyoid,  and  tlie  su])ra-r^})inatus — and  the  supra-scapular  artery 
secured.  The  acromio-clavicular  joint  is  next  opened,  or  else  the  acromion 
or  clavicle,!  according  to  the  extension  of  the  growth  in  this  direction, 
severed  by  bone-forceps  or  a  narrow  saw.  If  the  acromion  can  be  safely 
left,  the  resulting  deformity — viz.,  dropping  of  the  shcnilder  and  entire 
loss  of  the  action  of  the  trapezius — will  be  lessened. 

The  lower  angle  being  freed  and  the  latissimus  dorsi  (if  involved)  re- 
sected, the  scapida  can  now  be  dragged  away  from  the  chest  by  slipping 
two  or  three  fingers  over  the  upper  or  vertebral  border.  Thus,  by  tilting 
the  scapula  outwards,  the  axillary  border  can  be  inspected,  the  teres  and 
infra-spinatus  muscles  severed,  the  position  of  the  subscapular  artery 
defined  by  a  finger  passed  beneath  it,  and  this  vessel  secured,  if  possible, 
before  it  is  ciit.  This  part  of  the  operation  should  be  performed  with 
careful  deliberation.  The  scapula  being  still  further  pulled  away  from 
the  chest,  the  muscles  attached  to  the  coi'acoid  process  are  next  severed, 
and  the  scapula  removed  by  cutting  into  the  shoulder-joint  and  severing 
the  capsular  tendons  and  the  biceps  and  triceps.  The  coracoid  process 
may  become  detached  at  this  stage  if  partially  eroded  by  extension 
of  the  growth,  or  if  the  patient  be  yoimg.  If  this  happen,  it  must  be 
cai'efullv  dissected  out  afterwards. |  The  main  arteries  must  be  secured 
before  the}^  are  cut.  Too  many  Spencer  AVells's  forceps  must  not  be  left 
on  at  one  time,  or  the^^  \\'ill  be  found  to  interfere  with  the  needfvd 
manipulation  of  the  bone.     Every  vessel  must  be  thoroughly  secured  by 


appearance  of  relapse,  it  may  be  hoped  that  the  recoveiy  will  prove  permanent."  On 
this  point  I  would  refer  my  readers  to  the  case  of  mine  at  p.  176. 

*  If  the  upper  border  can  be  taken  before  the  axillary  one  is  dealt  with,  the  subclavian 
can  be  better  controlled  when  the  subscapular  artery  (a  source  of  free  hiemorrhage)  is 
severed. 

t  Prof.  Spencc  {Edin.  Med.  Journ..  Aug.  1S72.  p.  178)  recommends  that  the  clavicle 
should  be  left,  not  sawn  thi'ough,  otherwise  the  head  of  the  hiunerus  tends  to  project 
through  the  incision,  there  being  nothing  but  skin  left,  the  overhanging  arch  of  bone 
having  been  removed.  On  the  other  hand,  sawing  the  clavicle,  while  it  leaves  a  cut 
surface  of  bone  as  a  possible  source  of  irritation,  facilitates  the  operation  somewhat,  as 
it  exposes  better  the  large  vessels  and  the  muscles  attached  to  the  coracoid  process. 

J  If  the  growth  has  involved  the  axillary  vessels  and  nerves,  this  outlying  portion  may 
be  dealt  with  later  on,  after  the  main  mass  has  been  separated  and  removed.  If  it  is 
desired  to  remove  this  extension  of  the  disease  now  while  in  continuity  with  the  scapular 
growth  itself,  the  surgeon  will  have  both  his  hands  free  for  what  is  a  troublesome  dissec- 
tion, by  asking  an  assistant  to  drag  the  main  mass  strongly  backwards.  To  facilitate 
this  step,  Prof.  Syme  (Joe.  supra  cit.,  p.  26)  placed  a  piece  of  cord  round  the  divided 
extremity  of  the  clavicle,  for  the  assistant  to  pull  upon.  The  greatest  care  must  be 
taken,  when  dealing  with  projections  into  the  axilla,  to  keep  the  knife,  or  blunt  dissector, 
as  close  as  is  safe  to  the  growth,  for  fear  of  opening  the  large  vessels.  But  it  will  be  well, 
in  cases  where  there  is  evidence  of  the  scapular  growth  having  encroached  upon  the 
large  vessels  and  nerves,  to  obtain  leave  for  the  performance  of  interscapulo-thoracic 
amputation.  The  first  step  in  the  operation  should  now  be  division  and  sufficient 
removal  of  the  clavicle,  so  as  to  clear  up  the  state  of  the  above  important  structures. 
If  they  are  involved  by  the  growth  the  major  operation  (p.  177)  sliould  be  at  oiice 
resorted  to. 
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ligature  :  otherwise,   oozing   is  very  likely  to  take  place  a    few  hours 
later.* 

Hgemorrhaoe  may  be  best  avoided  by  attention  to  the  following  points  : 
— (i)  A  trial  of  adequate  pressure  on  the  subcla\'ian,  this  being  effected 
by  a  special  incision,  if  needful,  to  command  the  vessel.  Reasons  for 
not  trusting  to  this  have  been  given  at  p.  139.  (2)  Dealing  -nith 
the  axillary  border  and  subscapular  artery  last.  (3J  Making  use  of 
Mr.  Watson  Cheyne's  method,  and  securing  the  axillary  artery  earl5^ 
(4)  Eapid  use  of  knife  or  scissors  by  the  opei'ator,  aided  by  intelligent 
help  from  assistants  in  securing  bleeding  points,  and  from  an  anaesthetist 
who  will  not  be  unduly  anxious.  (5)  Taking  care  not  to  cut  into  the 
growth  itself.  (6)  By  some  it  is  recommended  to  make  the  incisions 
gradually,  not  larger  than  are  required  at  the  time,  as  a  means  of  mini- 
mising the  hagmorrhage.  It  must  be  remembered,  with  regard  to  this 
point,  that  small  and  cramped  incisions  interfere  with  a  free  and  rapid 
hand  and  su.fficient  exposure  of  the  parts,  conditions  which  conduce  to 
thorough  dealing  with  bleeding  points,  and  thus  facing  one  of  the  chief 
difficulties  of  this  important  operation. 

Adequate  drainage  is  now  provided,  the  flaps  united,  and  the  arm 
secured  to  the  side  for  a  few  days,  after  which  it  may  be  supported  in  a 
sling  if  the  head  of  the  humerus  does  not  tend  to  protrude. 

Mr.  Watson  Cheyne  has  made  use  of  an  anterior  incision  in  removal 
of  the  scapula  for  a  large  enchondroma  which  filled  up  the  axilla,  "pro- 
jecting the  pectoralis  forwards  to  a  marked  degree,"  an  incision  which 
he  recommends  in  all  cases  (Kidr/s  College  Hasp.  Bep..  vol.  ii.  P-  83  ; 
Clin.  Soc.  Trans.,  1895,  vol.  xxviii.  p.  284).  In  the  first  instance  an  inci- 
sion was  made  along  the  lower  border  of  the  pectoralis  major,  opening  the 
axilla  freely.  The  axillary  vessels  and  nerves  were  then  freed  from  all 
connection\\-ith  the  tumour  throughout  their  whole  extent.  The  sub- 
scapular arter}-  \a  as  then  found  and  tied,  and  the  pectoralis  minor  and 
other  muscles'  attached  to  the  coracoid  process  were  divided.  "  The 
patient  was  then  turned  over,  and  the  operation  Avas  completed  in  the 
ordinary  way.  .  .  .  The  ligature  of  the  subscapular  arten,'  answered 
admirably.  In  this  case  the^patient  lost  extremely  little  blood,  probably 
not  more  than  an  ounce  altogether.  The  detachment  of  the  muscles 
attached  to  the  coracoid  process  also  enabled  the  operation  to  be  com- 
pleted very  rapidly,  for  after  the  posterior  scapular  muscles  had  been 
divided,  and  the  trapezius  and  the  deltoid  had  been  raised,  the  acromio- 
clavicular joint  and  the  muscles  going  to  the  head  of  the  humerus  were 
practically  the  only  things  which  had  to  be  divided." 

In  the  case  of  sarcomata,  removal  of  the  scapula  alone  or  together  with 
the  upper  extremity  (chap,  viii.)  may  be  called  for. 

The  malignancy  'of  these  growths'  is  well  known,  together  with  their 
tendency  to'^involve  surrounding  parts  and  to  creep  into  regions  inacces- 
sible to  "the  surgeon.     Early  operation  is  imperatively  required. 

In  the  case  of  operation,  the  prog-nosis  will  be  best,  however  large  the 
growth,  when  the  rate  of  progress  has  been  slow,  when  the  growth  is 
uniformly  hard,  or  if  only  a  certain  amount  of  elasticity  is  combined 


*  In  a  case  of  this  kind,  Mr.  Berkeley  HiU  transfused  tmce,  but  unsuccessfully,  the 
patient  dying  of  shock  and  acute  septicaemia  in  forty-five  hours  QBrit.  Med.  Jonrn., 
1880,  vol.  i.  p.  4S7). 
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with  the  hardness  (as  in  unmixed  enchondroniata),  when  the  outline  is 
distinct  and  well  defnied,  and  the  mass  movable  upon  the  ribs.* 

( )n  the  other  hand,  the  prognosis  is  less  favoural)le  when  the  outline 
is  uniform  rather  than  nodidated  or  bossed,  the  feel  semi-elastic  instead 
of  liard,  the  progress  rapid  and  ])ainful,  the  different  parts  of  the  scapula 
much  obscured!  and  its  nu)bility  much  impaired,  the  outline  of  the 
growth  ill  defined  and  lost  indistinctl}'  in  the  axilla.  Pulsation,  bruit, 
enlarged  glands,  infiltration  of  the  skin,  and  any  local  rise  in  temperat\u^e 
are  also  of  evil  omen.  In  these  cases  when  the  prognosis  is  unfavourable 
the  surgeon  will  do  well  to  resort  to  interscapulo-thoracic  amputation 

(P-  ^77)- 

Condition  of  the  Limb  after  Removal  of  the  Scapula. — A  limli 
thus  preserved  will  be  strong  and  useful.  If  the  clavicle  has  not  been 
much  interfered  with,  the  clavicular  fibres  of  the  deltoid  will  remain, 
and  these,  together  with  the  latissimus  dorsi  and  pectoralis  major,  \\ill 
probably  confer  a  fair  amount  of  motion  on  the  limb.  In  one  of  Prof. 
Syme's  cases,  after  removal  of  the  scapula  and  the  outer  third  of  the 
clavicle,  and,  b}^  a  previous  operation,  the  head  of  the  humerus,  the 
patient  was  able  to  lift  heav}'  weights,  and  to  fill  the  appointment  of 
provincial  letter-carrier. 

In  a  very  successful  case  of  Mr.  Symonds'  (Cliit.  Soc.  IVans.,  vol.  xx. 
p.  24),  in  which  the  scapula  was  removed  for  osteo-sarcoma,  the  man 
was  in  good  health  two  years  and  a  half  after  the  operation. 

He  was  able  to  do  all  the  lighter  work  of  a  carpenter,  includiug  the  use  of  a  plaue. 
Overhead  work  he  could  not  do.  In  this  case  the  articular  surface  of  the  humerus  had 
also  been  removed  about  a  month  later,  as  it  was  thought  to  be  the  cause  of  prolonged 
suppuration. 

The  following  case  is  of  interest  from  the  extension  of  the  sarcoma 
into  one  of  the  scapular  muscles,  the  ill-defined  outline  and  soft  feel  of 
the  growth,  its  long  duration,  and  yet  the  long  period  of  relief  which 
has  follo^^'ed  : 


*  That  this  mobility  is  a  matter  of  some  importance  is  shown  by  the  following  case, 
quoted  by  M.  Sedillot  at  p.  550  of  his  Traite  de  Medccine  operaioire:  ••  Nous  ref  usiimes  un 
jour  d'operer  un  jeuue  homme  atteint  d'un  cancer  enorme  du  scapulum,  dont  les  limites 
n'etaient  pas  nettement  iixees,  et  nous  dumes  nous  applaudir  de  uotre  abstention  en 
decouvrant  plus  tard,  a  la  necropsie,  que  la  tumeur  avait  penetre  dans  la  poitrine  et 
envahi  un  lobe  pulmonaire."  Mr.  A.  Marmaduke  Sheild  has  kindly  drawn  my  attention 
to  an  important  case  which  shows  how  easily  a  sarcoma  of  the  venter  scapulte  may 
implicate  the  thorax,  without  any  exact  diagnosis  of  the  position  and  extent  of  the 
growth  being  possible.  A  boy,  ^t.  10,  was  admitted  under  his  care  with  a  swelling,  the 
size  of  an  orange,  on  the  axillary  border  of  one  scapula.  This  swelling  was  somewhat 
fixed,  moving  but  slightly  when  the  arm  and  scapula  were  raised  at  the  operation.  The 
intercostals  and  pleura  were  found  to  be  blended  with  the  growth.  In  the  attempts  to 
separate  them  the  pleural  sac  was  opened.  Pneixmothorax  ensued,  and  death  took 
j)lace  the  next  day.  The  specimen  which  illustrates  this  instructive  case  will  be  found 
in  the  Hunterian  collection,  E.C.S.,  No.  586B. 

t  In  a  very  large  scapular  sarcoma  on  which  Mr.  Pollock  operated,  it  is  stated  that 
••  the  mass  extended  over  the  upper  portion  of  the  scapula,  which  could  not  here  be  traced, 
and  over  the  outer  part  of  the  clavicle,  which  could  not  be  felt ;  and  also  so  far  into  the 
lower  triangle  of  the  neck  that  the  subclavian  artery  could  not  be  distinguished  or  reached 
by  the  finger."  The  whole  mass  was  removed,  but  the  patient,  aged  47,  died  on  the  sixth 
day,  of  chronic  bronchitis. 
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In  March  1892  one  of  the  nurses  at  the  Canterbury  Hospital  was  sent  to  me  by  Dr. 
Alexander,  of  Faversham.  The  outline  of  the  left  scapula  was  replaced  by  a  large 
mass,  of  uniform  outline,  fairly  defined  over  the  lower  two-thirds  of  the  bone,  but  above 
very  indistinct,  semi-elastic  to  the  feel,  without  any  nodules  or  bosses  of  harder  growth. 
The  scapula  was  movable  upon  the  ribs.  The  history  was  one  of  early  pain  eight  months 
before,  for  which  the  patient  used  to  resort  to  the  baneful  remedy  of  rubbing  her 
scapular  region  against  any  hard  projecting  ridge,  ca.,  a  mantelpiece.  For  the  last 
three  mouths  the  increase  in  the  size  of  the  swelling  and  in  the  paiu  had,  alike,  been 
rapid.  The  scapula  was  removed  in  Bright  AV'ard,  Guy's  Hospital,  and  I  am  particularly 
indebted  to  Dr.  H.  Hodgson,  now  of  Ellsworth,  for  the  masterly  way  in  whicli  he 
administered  the  ether.  The  most  interesting  point  about  the  case  was  that  the 
sarcoma,  which  appeared  to  have  begun  in  the  infra-spinous  fossa,  had  perforated  the 
bone,  and  in  many  places  greyish  masses  of  growth  could  be  seen  blending  with  and 
nsplacing  the  delicate  fasciculi  of  the  subscapularis.  The  chief  difBculty  met  with  in 
the  after-treatment  was  keeping  the  patient,  a  highly  neurotic  woman,  and  one  not 
amenable  to  treatment,  quiet.  The  wound  did  not  run  an  aseptic  course.  Ten  days 
later,  incisions  were  required  for  drainage  of  the  suppuration  which  followed.  Later  on, 
the  articular  surface  and  epiphyses  of  the  head  and  tuberosities  of  the  humerus 
became  detached.  Two  years  after  the  operation  I  saw  the  patient.  The  antero- 
posterior movements  of  the  shoulder-joint  were  good.  The  patient  could  nurse  a 
delicate  mother,  use  her  needle,  &c.,  but  abduction  and  elevation  were  almost  completely 
abolished.  In  spite  of  the  infiltration  of  one  at  least  of  the  muscles,  there  was  no 
evidence  whatever  of  any  recurrence. 

Aqe  of  the  Patient. — It  may  be  not  uninteresting  to  some  to  know 
that  the  scapula  has  been  successfully  removed  for  growth  at  ages 
varying  between  "about  seventj^"  and  "about  eight."  The  former 
was  a  patient  of  Prof.  Syme,  who  died  about  two  months  after  the 
operation,  apparently  of  internal  deposits.  The  latter  case  occurred  in 
Fndia.*  tlin  upper  extremity  being  removed  at  the  same  time. 

Dangers  of  the  Operation  and  Causes  of  Death. — These  will  be  the 
same  as  those  given  at  the  end  of  the  next  chapter. 

2.  Eemoval  of  the  Scapula  for  Caries. f — This  needs  no  especial 
mention.  The  parts  being  sufficiently  exposed,  the  operation  will  be 
conducted,  as  far  as  possible,  subperiosteally,  by  means  of  appropriate 
blunt  dissectors  or  periosteal  elevatoi's. 

*  A  very  brief  mention  of  this  case  is  given  in  a  letter.  Lancet,  1874,  vol.  i.  p.  819.  It 
is  not  stated  whether  the  patient  was  a  native  or  no. 

t  A  good  case  of  this  kind  is  recorded  by  Sir  W.  Fergusson  (Med.-Chir.  Trmu.,  vol. 
xxxi.  p.  310).  An  exquisite  drawing  of  the  scapula— one  of  the  very  best  by  the  hands 
of  the  Baggs — will  be  found  in  the  same  author's  Practical  Surfjery,  4th  ed.  p.  309, 
Fig.  144. 


CHAPTER   VIII. 

REMOVAL  OF  THE  UPPER  EXTREMITY,  ARM, 
SCAPULA,  AND  GREATER  PART  OF  THE 
CLAVICLE. 

INTERSCAPULO-THORACIC    AMPUTATION. 

This  operation,  performed  chiefly  for  growths  of  the  humerus  which 
cannot  be  completel}^  removed  by  amputation  at  the  shoulder-joint,* 
occasionally  for  growths  of  the  scapula  (p.  175)  and  those  of  the  axilla^ 
as  in  Mr.  Stanley  Boyd's  case  (p.  181),  and,  much  more  rarely,  for  injurj^ 
has  been  of  late  years  advocated  by  M.  Paul  Berger  (11  Ampuiation  du 
Membre  superieur  dans  la  contiguite  du  Tronc,  Paris,  1887)  amongst 
Continental  surgeons,  and  by  Mr.  Treves  and  others  in  this  country 
and  America. 

The  method  described  below  is  that  of  M.  Berger ;  a  very  clear 
account  is  also  given  by  M.  Farabeuf  (loc.  supra  cit.),  and  one  by  Mr. 
Treves  (Oper.  Suniery,  vol.  i.  p.  397)  :   on  these  I  have  drawn  largely. 

First  Step. — Division  of  the  clavicle  and  securing  the  vessels.  The 
patient  being  brought  to  the  edge  of  the  table,  with  his  shoulders 
raised,  the  surgeon,  standing  outside  the  limb,  makes  an  incision  with 
a  stout  scalpel  along  the  whole  length  of  the  clavicle,  from  just  outside 
the  sterno-mastoid  muscle  to  a  point  immediately  beyond  the  acromio- 
clavicular joint.  The  incision  divides  the  periosteum  down  to  the  bone 
over  the  middle  portion  of  the  clavicle.  At  this  stage  venous  oozing 
from  the  large  superficial  veins  here  met  with  may  be  very  free.  With 
a  curved  elevator  (Fig.  52)  the  periosteum  is  separated  from  the  middle 
portion  of  the  clavicle. f  A  large  blunt  hook  (Treves)  or  a  blunt 
dissector  being  passed  under  the  inner  end  of  the  bared  part  of  the 

*  As  in  Mr.  Barling's  case  (p.  182),  any  surgeon  in  doubt  as  to  the  necessity  of 
submitting  his  patient  to  so  severe  an  operation,  should  begin  by  an  incision  between 
the  deltoid  and  pectoralis  major,  and  then,  when  the  muscles  are  thoroughly  retracted, 
examine  the  condition  of  the  axilla,  the  glands,  and  determine  whether  the  large 
vessels  and  nerves  are  embedded  in  the  growth,  &c.  In  other  cases,  division  and  partial 
removal  of  the  clavicle  may  be  required  in  order  to  clear  up  the  doubtful  point. 

t  This  preliminary  detachment  of  the  periosteum  was  recommended  by  Prof.  Oilier 
as  a  safeguard  against  wounding  the  vessels.  Mr.  Chavasse  (_loc.  Infra  cit.')  says  that 
"  practically  this  step  is  not  to  be  recommended,  as  the  periosteum  left  obscures  the 
subclavius  muscle,  and  has  to  be  immediately  divided."  I  should  further  object  to  it, 
in  cases  where  the  operation  is  performed  for  the  removal  of  malignant  disease,  as  likely  , 
to  favour  recurrence  of  the  growth. 
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clavicle,  this  is  sawn  through  with  a  narrow  or  chain-saw.  The  same 
part  of  the  clavicle  being  now  raised  and  steadied  with  lion-forceps,  and 
the 'periosteum  completely  separated  from  its  under  surface,  the  bone  is 
again  divided  at  the  outer  end  of  its  middle  third.  If  resection  of  part 
of  the  clavicle  is  performed,  the  removal  of  bone  must  be  free  enough  to 
facilitate  the  finding  of  the  subclavian  vessels.  Limited  removal  of  bone 
will  much  increase  the  difficulties  of  the  above  step  (pp.  179  and  181). 
The  tendency  of  the  upper  extremity  to  fall  outwards  after  division  ot 
the  clavicle  will  increase  the  space  between  the  two  parts  of  this  bone. 
The  exposed  subclavius  with  its  sheath  is  now  isolated  and  cut  through 
close  to  the  site  of  the  inner  section  of  the  clavicle,  dissected  up  so  as  to 
expose  the  large  vessels,  and  turned  outwards.*  Fasciae  of  vaiying 
thickness  will  have  to  be  divided  before  the  vessels  are  reached  (Treves). 
During  this  step  the  upper  border  of  the  pectoralis  minor  should,  if 
possible,  be  defined  ;  the  surgeon  must  be  prepared  for  troublesome 
bleeding  from  the  cephalic  vein  and  branches  of  the  acromio-thoracic 
vessels,  and  he  may  find  a  guide  recommended  by  Berger — viz.,  the 
external  anterior  thoracic  nerve — easy  to  see  or  feel.  This  nerve,  if 
followed  upwards,  leads  to  the  interval  between  the  artery  and  vein.t 
These  large  vessels  are  then  secured  and  divided  between  double  liga- 
tures of  carefully  sterilised  silk,  pushed  well  apart  in  each  case,  and 
tied  very  securely  before  each  vessel  is  cut.  The  ligatures  should  be 
placed  upon  the  subclavian  vessels  themselves,  at  a  point  to  which 
the  tubercle  on  the  first  rib  will  be  a  guide.  If  possible  the  artery 
should  be  secured  first,  and  the  arm  well  raised  while  the  ligatures  are 
placed  around  the  vein,  so  that  as  little  blood  as  possible  be  left  in  the 
extremity.  Tying  the  artery  first  will  lessen  the  size  of  the  vein  and 
render  the  securing  of  it  less  difficult ;  furthermore,  as  pointed  out  by 
Prof.  Keen,  if  the  vein  be  injured,  as  happened  in  his  case,  while  it  is 
being  tied,  the  wound  will  not  be  flooded  with  blood.  If,  however,  the 
vein  be  so  much  distended  as  to  obscure  the  artery,  the  former  vessel  must 
be  taken  first.  In  either  case  the  greatest  care  must  be  exercised  not 
to  injure  this  vessel  for  fear  of  air  entering  the  circulation.  If  any  such 
accident  occur,  the  spot  must  be  instantly  closed,  and  the  wound  flooded 
with  some  weak  aseptic  lotion.  While  exposing  the  vessels,  the  supra- 
scapular vessels  will  probably  be  seen  crossing  the  upper  part  of  the 
wound,  and  should  be  secured.  The  nerve-cords  should  be  cut  square 
and  as  high  up  as  possible.  Mr.  Stanley  Bo3^d,  in  his  case  (infra,  p.  181), 
finding  that  removal  of  the  middle  third  of  the  clavicle  was  insufficient 
to  permit  of  easy  ligature  of  the  vein,  which  lay  beneath  the  inner  third, 
removed  another  inch  from  the  bone.  He  also  found  that  division  of 
most  of  the  brachial  plexus  facilitated  ligature  of  the  artery,  the  plexus 
at  once  starting  into  relief  on  division  of  the  clavicle. 

Dr.  Le  Conte,  of  Philadelphia  (Annuals  of  Surgery,  Sept.  1899), 
recommends  disarticulation  of  the  sternal  end  of  the  clavicle  as  pre- 
ferable to  resection.  In  the  latter  the  large  vessels  are  exposed  in  a 
narrow  field  and  at  a  considerable  depth.  Disarticulation  he  believes 
to  be  simpler,  quicker,  and  safer,  by  its  giving  a  much  fuller  exposure 

*  The  subclavius  must  be  thoroughly  divided  in  order  to  obtain  room  for  securing  the 
vein. 

f  Careful  feeling  for  the  pulsation  of  the  artery  will  be  another  aid. 
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ot"  till'  vessels.*  'I'lic  incision  is  l)t'Li'un  over  tlie  sternal  imkI  ol'  the 
claviele,  carried  to  about  its  middle,  and  then  curved  downwards  to  the 
anterior  axillary  fold.  The  skin  and  superficial  fascia  are  dissected  up. 
exposing  well  the  inner  two-thirfls  of  the  clavicle.  This  bone  is  then 
disarticulated  by  severing  its  attachments  to  the  sternum  and  rhomboid 
ligament,  the  clavicular  part  of  the  sterno-mastoid  and  pectoralis  major. 
Tlie  clavicle  is  now  pulled  upwards  and  outwards,  and  the  subclavius 
stripped  off  or  divided.  The  pectoralis  minor  is  now  seen  and  divided, 
and  the  vessels  thus  well  exposed. f 

Second  Staye. — Formation  of  the  tiaps.  These  are  pectoro-  axillary 
and  cervico-scapular,  and,  in  fashioning  them,  the  surgeon  must  be 
guided, by  the  extent  of  the  disease.     The  patient  being  so  placed  and 

iiG.  86. 


V 


c 


Interscapulo-tboracic  amputation.     Outline  of  the  flaps  (left  side).     The 
posterior  or  cervico-scapular  flap  is  shown  dotted.     (Farabeuf.) 

steadied  that  the  whole  of  the  scapular  region  is  free  of  the  table,  and 
the  surgeon  standing  between  the  limb  and  the  trunk,  the  pectoro- 
axillary  flap  is  then  traced  as  in  Figs.  86  and  87.  As  there  shown, 
it  commences  in  the  centre  of  the  incision  over  the  clavicle,  runs 
downwards  and  outwards  just  above  the  coracoid  process,  and  then 
parallel    with,    but    a    little   external  to,   the  depression  between  the 


*  In  addition  to  the  cases  I  have  mentioned  in  the  footnote,  p.  181,  in  all  of  which 
much  difficulty  was  met  with  in  securing  the  large  vessels,  Dr.  Le  Conte  mentions  three 
others  in  which  the  same  trouble  occurred.  The  operators  were  von  Langenbeck  (^Arclt. 
^.  lilin.  CMt.,  1862,  Bd.  iii.  s.  340)  and  Oilier  (^Ltjon  Medical,  Feb.  1885,  t.  xviii.  p.  158). 

f  Dr.  Le  Conte  also  points  out  that  complete  removal  of  the  bone  is  safer  in  cases  of 
irrowth  than  leaving  the  sternal  end. 
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Fig.  87. 


deltoid  and  the  pectoralis  major.  On  reaching  the  point  where  the 
anterior  wall  of  the  axilla  and  the  arm  join,  the  knife  is  carried 
over  the  lower  edge  of  the  pectoralis  major  across  the  axillary  aspect 
of  the  arm  (Fig.  86),  and  then  backwards  and  downwards  (the  limb 
being  well  raised  by  an  assistant)  so  as  to  pass  over  the  lower  edges 
of  the  latissimus  dorsi  and  teres  major  and  end  over  the  apex  of  the 
scapula  (Fig.  87).  The  above  incision  only  divides  skin  and  fascia?. 
The  pectoralis  major  is  next  cut,  and  the  pectoralis  minor  found  and 
severed  near  the  coracoid  process.  The  top  of  the  axilla  being  now 
well  opened  up,  the  cords  of  the  plexus  are  divided  at  the  same  level 
as  the  large  vessels,  great  care  being  taken  of  the  central  ligatures 
on  these,  the  patient  being  rolled  over  on  to  his  sound  side,  and  the 
limb  di'awn  across  the  chest.  The  cervico-dorsal  flap  is  next  made  by 
di-awing  the  knife  from  the  outer  extremity  of  the  clavicular  incision, 

straight  back  over  the  spine  of  the  scapula 
to  the  lower  angle  of  this  bone,  where  it  meets 
the  first  incision.  The  skin  and  fascia  divided 
by  this  incision  are  reflected  to  the  vertebral 
border  of  the  scapula.* 

Nothing  now  remains  but  the  third  and  last 
stage — viz.,  the  removal  of  the  limb.  This  is 
effected  by  the  division  of  the  trapezius,  omo- 
hyoid, latissimus  dorsi,  levator  anguli,  rhom- 
boids, and  serratus  magnus.  While  these 
muscles  are  severed  the  flaps  are  well  held 
back,  and  the  limb  suitably  manipulated, 
}iartly  by  an  assistant  and  partly  by  the  left 
hand  of  the  operator.f  During  this  stage 
the  posterior  scapular  and  the  supra-scapular 
ma}'  or  may  not  require  ligatures,  according  as 
they  spring  from  the  first  or  the  thii'd  part  of 
the  subclavian,  in  the  latter  case  being  on  the 
distal  side  of  the  ligature  (Spencer).  But  of 
course  the  mere  mention  of  normal  arteries  gives  no  idea  of  the  number 
of  both  veins  and  arteries  that  will  be  met  with,  enlarged,  in  cases  of 
new  gro\\i}hs.  This  makes  it  all  the  more  important  to  secure  first 
the  subclavian  arterv  and  vein. 


Interscapulo-tboracic  amputa- 
tion (right  side).     (Keen.) 


*  In  a  case  of  cystic  lympho-sarcoma,  in  which  the  growth  covered  the  shoulder  and 
extensively  involved  the  skin  of  the  posterior  triangle,  Mr.  Spencer  (67m.  Soc.  Trans., 
vol.  xxviii.  p.  165)  was  obliged  to  take  skin  from  the  arm  by  the  following  incisions. 
The  anterior  flap  was  marked  out  by  an  incision  reaching  from  the  level  of  the  angle  of 
the  jaw  to  the  junction  between  the  second  riband  the  sternum,  and  passing  thence  over 
the  lowest  part  of  the  growth  to  the  anterior  fold  of  the  axilla.  The  posterior  flap  was 
marked  out  by  starting  from  the  upper  end  of  the  anterior  incision,  across  the  back 
of  the  growth,  along  the  upper  border  of  the  scapula,  over  the  point  of  the  shoulder, 
to  meet  the  first  incision  again  at  the  anterior  axillary  fold.  The  flap  was  next  raised 
from  the  upper  half  of  the  arm  by  a  vertical  incision  down  the  inner  side,  and  a 
horizontal  one  round  the  middle  below  the  insertion  of  the  deltoid.  This  flap,  though 
deriving  its  blood-supply  only  from  the  posterior  cervical  and  dorsal  vessels  through  the 
skin  of  the  axilla  and  posterior  axillary  fold,  lived  well.  In  this  case  the  axillary  vessels 
were  secured  after  the  anterior  flap  was  reflected. 

t  The  humerus,  if  much  invaded  by  growth,  may,  here,  give  way. 


TNTi:i;s("Ari  i,()-Tii()i{A(;i(j  A.Mi'iiTA'rio.x.  i8i 

The  flaps  and  all  the  recesses  of  the  large  woiiiid  ai'e  most  carefully 
scrutinised  for  any  evidence  of  iiiiiltration  oi-  extension  of  new  growtli. 
The  muscles,  especially  the  pectorals  (Staidey  Boyd),  should  be  cut 
short  to  avoid  any  possibility  of  infiltration.  Thv.  condition  of  the 
glands  in  the  posterior  triangle  should  also  be  investigated. 

Mr.  Stanley  Boyd,  in  the  discussion  at  the  Clinical  Society  on  Mr. 
liarling's  cases  (infi-a,  p.  182),  related  the  following  instructive  case. 

Five  weeks  previously  a  man.  set.  25,  had  come  umler  his  care  at  the  Charing  Cross 
Hospital  for  sarcoma  of  the  axilla,  which  had  attained  the  size  of  two  fists  in  three 
months.  It  was  not  fixed  to  bone,  but  was  closely  attached  to  some  soft  parts.  There 
was  no  evidence  of  pressure  on  the  great  vessels  or  nerves,  of  involvement  of  the  supra- 
clavicular glands,  or  of  secondary  growths  in  the  viscera,  &c.  Operation  proved  that  the 
great  vessels  and  nerves  were  so  surrounded  by  growth  that  only  an  interscapulo-thoracie 
amputation  would  remove  the  disease.  As  consent  had  not  been  obtained,  nothing 
further  was  done;  then.  Four  weeks  later  the  mass  round  the  vessels  had  increased 
considerably,  and  amputation  was  performed  on  Berger's  lines,  with  certain  improve- 
ments in  two  or  three  details,  which  have  been  mentioned  above.  The  patient,  at 
the  time  of  'the  report,  was  making  an  excellent  recovery. 

Dangers  of  the  Operation  and  Causes  of  Death. — These  are  : 
I.  Hemorrhage.* — This  may  be  met  with  from  the  main  trunk,  the 
scapular  branches  of  the  subclavian,  the  branches  of  the  axillary,  and 
the  enlarged  anastomosing  veins  in  cases  of  growth.  The  first  two  ot 
these  dangers,  and  the  thii-d,  to  a  larger  extent,  will  be  met  by  tying 
the  subclavian  vessels  after  Berger's  method.  This  also  prevents 
entrance  of  air  into  the  large  veins,  allows  of  section  of  vascular 
muscles  like  the  great  pectoral  with  scarcely  any  bleeding,  while  division 
of  the  posterior  muscles,  where  the  arterial  supply  has  not  been  cut  off, 
is  reserved  for  the  last  step  of  the  operation.  If,  after  resection  of  the 
clavicle,  it  is  found  impossible  to  secure  the  third  part  of  the  subclavian 
vessels  owing  to  the  profuse  venous  oozing,  or  to  the  displacement  of 
the  parts  from  invasion  by  the  growth,  Mr.  Chavasse  advises  proceeding 
at  once  to  make  the  upper  part  of  the  anterior  flap,  dividing  the  two 
pectoral  muscles,  and,  after  fully  exposing  the  first  part  of  the  axillary 
vessels,  tracing  these  up  to  the  scalenus  anticus  and  tying  the  subclaviari 
artery  and  vein.     Other  courses  open  are  to  tie  the  subclavian  vessels 

*  Control  of  this  is  the  key  to  the  situation.  The  following  cases  show  what 
difficulties  may  be  met  with  in  meeting  it.  Mr.  Macuamara  (^Lancet,  vol.  i.  1878, 
p.  669),  after  resecting  part  of  the  clavicle,  was  unable  to  find  the  artery  owing  to 
the  large  veins  exposed.  The  hasmorrhage  was  very  great,  and  the  patient  died  on 
the  following  day.  A  portion  of  growth  was  found  to  have  passed  upwards  behind 
the  scalenus  muscle.  Mr.  Chavasse,  in  his  case  (^Med.-Chir.  Trans.,  vol.  Ixxiii.  p.  81), 
being  unable,  owing  to  free  venous  oozing,  to  tie  the  subclavian  vessels,  divided  the 
first  part  of  the  axillary  vessels  between  double  ligatures.  Profuse  arterial  haemorrhage 
followed,  on  the  seventeenth  day,  from  the  lower  part  of  the  wound,  which  was  granu- 
lating (it  is  not  stated  whether  the  healing  had  been  aseptic  throughout).  The  second 
part  of  the  subclavian  artery  was  tied,  and  the  patient  made  an  excellent  recovery. 
Prof.  Keen  (^Anier.  Journ.  Med.  Sci.,  June  1894)  ™6t  with  great  trouble  in  securing 
the  subclavian  vein.  "A  large  vein  under  the  inner  sawn  end  of  the  clavicle  tore,  and 
gave  me  much  trouble,  but  finally,  partly  by  a  ligature  round  the  tissues  in  which 
lay  the  vein,  and  partly  by  a  ligature  which  was  applied  temporarily  round  the 
tissues  and  around  the  sawn  end  of  the  clavicle  in  a  groove  sawed  in  the  bone,  so 
as  to  prevent  the  slipping  of  the  ligature,  I  was  able  to  control  it."  Another  most 
instructive  case  is  given  by  Prof.  Keen,  AnnaU  of  Surgery,  June  1895. 
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in  their  third  part  in  tlie  usual  way.  Di'.  Joseph  Bell  (Man.,  of  Sury. 
Operations,  sixth  ed.)  secured  the  hgemorrhage  by  a  "'  skewer  "  passed 
under  the  clavicle  and  vessels,  and  a  rubber  cord  looped  round. 

2.  Shock. — This  will  be  met  by  taking  every  step  to  prevent 
haemorrhage,  emptying  the  limb  of  venous  blood  before  the  vein  is 
tied,  keeping  the  body  warm,  administering  ether,  and  completing 
the  operation  as  speedil}-  as  possible.  Afterwards,  infusion  of  saline 
fluid  (p.  104)  should  be  resorted  to,  if  other  methods — e.ij.,  subcutaneous 
injection  of  strychnine,  ether  or  brandy,  enemata  of  port  wine  and 
beef-tea,  and  bandaging  of  the  other  limbs — are  insufiicient. 

3.  Septicaemia. — This  is  a  very  probable  danger,  if  the  flaps  (perhaps 
left  needlessly  full)  slough,  or  if  retention  and  bagging  of  discharges  are 
allowed  to  occur  in  the  large  cavity  which  will  be  present  in  the  stump, 
unless  this  is  obliterated  by  pressure,  or  suflicient  drainage  emploj^ed. 

4.  Entrance  of  air  into  veins. — Tliis  very  nearly  proved  fatal  in  a 
case  in  which  Mr.  Jessop,  some  years  ago,  removed  the  scapula,  outer 
half  of  the  clavicle,  and  the  upper  extremity  (Brit.  Med.  Jonrn.,  vol.  i. 
1874,  p.  12). 

In  this  case  the  scapula  seems  to  have  been  removed  owing  "  to  considerable  deficiency 
of  cover "  after  removal  of  an  upper  limb  much  damaged  by  a  machinery  accident. 
"  'WTiilst  cutting  through  the  last  attachments  of  the  scapula,  two  distinct  loud  whiffs 
were  heard,  caused  by  the  rush  of  air  into  the  subclavian  vein."  The  operation  was 
completed  while  artificial  respiration  was  being  performed,  and  the  lad  recovered. 

5.  Eecurrence. — While  the  results  of  this  severe  operation  are,  as  far 
as  immediate  recovery  goes,  good,  recurrence,  in  the  case  of  periosteal 
sarcomata,  takes  place,  as  a  rule,  within  six  or  twelve  months.  Thus 
out  of  fortj^-three  cases  in  which  the  operation  was  performed  for  the 
removal  of  new  growths,  thirty-four  reco^'ered  :  of  these  the  result  is 
uncertain  in  ten  ;  in  fourteen  recurrence  took  place,  and  in  eleven  of 
these  within  the  3'ear.  Occasionally,  in  the  case  of  the  firmer  and 
slower  growths  especially,  viz.,  enchondromata,  osteo-chondi-omata,  it 
may  be  advisable  to  attack  the  recurrence. 

In  a  case  of  Mr.  Heath's  (loc.  supra,  cit.'),  recurrence  took  place  seven  months  after 
extirpation  of  arm  and  scapula  in  a  lad  aged  16,  with  two  years'  history  of  the 
growth,  an  "  osteo-sarcoma."  The  recurrent  growth  was  removed,  but  two  years  and 
a  half  after  the  original  operation  there  was  a  further  recurrence,  which  was  dealt 
with  about  five  months  later.  A  rapid  recovery  ensued,  and  at  the  time  of  this,  the 
latest  operation,  no  signs  of  extension  to  the  internal  organs  could  be  detected,  and  the 
patient  was  in  robust  health. 

6.  If  the  patient  survive,  an  artificial  limb  should  be  fitted  at  an  early 
date.  It  may  not  admit  of  active  usefulness,  but  it  will  be  of  service  in 
preventing  the  feeling  of  most  irksome  lop-sidedness  which  in  the 
convalescence  and  early  getting  about  causes  these  patients  so  much 
diflicultj^  in  balancing  themselves. 

With  regard  to  the  raortaUti/,  Mr.  Barling,  in  bringing  two  cases 
before  the  Clinical  Society  (Brit.  Med.  Joum.,  vol.  i.  1898,  p.  883), 
stated  that  a  collection  of  nineteen  cases  recorded  since  1890  showed 
that  all  these  recovered,  indicating  that  the  mortality  of  the  operation, 
previously  estimated  at  21  per  cent.,  was  too  high.  He  added  that  this 
operation  had  been  performed  eight  times  during  the  last  ten  years  at 
the  Birmingham  hospitals,  and  that  all  the  patients  had  recovered  from 
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the  oporatiuii.  Mv.  Barlint^'s  lirst  case  was  that  of"  a  nuin,  iut.  53,  wliose 
history  showed  that  the  tmiiour  commenced  three  and  a  half  ^^ears 
]ireviously,  at  which  time  there  was  a  spontaneous  fracture  of  the 
humerus.  When  the  patient  presented  himself  for  treatment,  the 
npper  two-thirds  of  the  right  arm  were  occupied  by  a  oTowth  which 
overlapped  the  slioulder-joint,  the  outer  end  of  the  clavicle,  and  the 
spine  of  the  scapula,  filled  the  axilla,  and  stretched  under  the  pectoral 
miiscles.  The  growth  was  diagnosed  as  a  myeloid  sarcoma.  The 
l)atient  made  a  good  recovery,  but  six  months  afterwards  was  the 
subject  of  many  secondary  growths.  In  the  second  patient,  whose 
disease  was  of  about  seven  months'  duration,  periosteal  sarcoma  was 
diagnosed.  Here  there  was  no  recurrence  fifteen  months  after  the 
operation. 


CHAPTER    IX. 
OPERATIONS   ON   THE   CLAVICLE. 

REMOVAL    OF    THE    CLAVICLE. 

Removal  may  be  occasionally  required  for  new  growths  or  necrosis.  In 
either  case  it  is  but  rarely  called  for.  That  for  necrosis  differs  in  no  way. 
save  for  the  importance  of  surrounding  parts,  from  the  same  operation 
elsewhere. 

Removal  of  the  Entire  Clavicle  for  New  Growths.^ — The  following 
ai-e  the  chief  points  to  bear  in  mind,  viz.,  that — (i)  The  degree  of 
malignancy  of  sarcomata  of  bone  varies  here,  as  elsewhere,  within 
very  wide  limits.  (2)  That  slowness  of  growth,  a  well-defined  outline, 
regularity  of  expansion  (p.  71),  together  with  absence  of  swelling  of  the 
hand,  will  be  favourable  evidence.  (3)  A  free  incision  is  needed  along 
the  curves  of  the  bone,  with  any  additional  one  that  is  required. 
(4)  Plenty  of  Spencer  Wells's  forceps  must  be  at  hand.  (5)  The 
acromial  end  should  be  set  free  first,  either  by  opening  the  joint  or 
by  sawing  the  bone,  if  healthy.  (6)  The  freeing  of  the  coraco-  and  costo- 
clavicular ligaments  is  often  a  matter  of  much  difficulty  owing  to  their 
depth  and  the  way  in  which  the  bone  may  be  tied  down  by  the  growth. 
(7)  With  periosteal  sarcomata  of  any  duration,  outlying  processes  may 
be  present.  (8)  If  this  be  the  case  towards  the  inner  end  of  the  growrh, 
it  will  require  the  greatest  caution  to  avoid  opening  up  connective 
tissue  which  is  continuous  with  that  of  the  mediastina.  (9)  Division  of 
the  clavicle — a  step  sometimes  taken  to  facilitate  its  removal — should  be 
avoided,  if  possible,  as  the  wound  may  thus  become  infected  with 
growth.  (10)  As  in  all  removal  of  bones  infected  with  growth,  the 
clavicle  may  fracture  during  operation  ;  the  outer  end  should  then  be 
seized  with  lion-forceps  and  dissected  out  so  as  to  give  more  room  for 
dealing  with  the  sternal  extremity.  The  account  which  follows,  by  Mr. 
Bowreman  Jessett  (Lancet,  vol.  i.  1889,  p.  1077),  of  a  case  in  which  he 
removed  the  entire  clavicle  for  a  large  subperiosteal  sarcoma,  shows 
well  the  sort  of  operation  required,  and  the  difficulties  likely  to  be 
encountered : 

The  patient  was  a  girl,  aged  16;  the  growth  was  of  more  thau  a  year's  duration,  and 
extended  over  the  inner  two-thirds  of  the  clavicle.  The  following  were  the  most 
important  points  which  led  the  surgeon  to  recommend  operation  :  The  age  of  the 
patient.  The  fact  that  the  growth  (as  shown  in  an  illustration  which  accompanies 
the  paper)  extended  much  farther  on  to  the  chest  wall  than  it  did  into  the  neck.  It 
had  originated  on  the  front  of  the  clavicle,  and  had  only  quite  lately  caused  any 
pressure  on  the  vessels.  The  skin  was  not  implicated ;  while  complete  removal  was 
doubtful  and  attended  with  much  risk,  if  left  the  growth  must  inevitably  have  been 
fatal   and,  from  pressure  ou  the  large  nerves,  attended  with  great  pain. 

A  -H -shaped  incision  was  made,  the  long  limb  along  the  clavicle  and  the  shorter  one 
over  the  sterno-clavicular  joint  and  growth.  Flaps  being  reflected,  the  muscles  were 
detached  from  the  bone  as  far  as  possible,  and  the  outer  fibres  of  the  sterno-mastoid 
divided  on  a  director.     A  metal  spatula  was  next  passed  behind  the  bone  at  the  ju2iction 
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of  the  outer  and  middle  tliirds,  .iiid  the  bone  divided  liere  with  a  narrow  saw,  tlic 
section  being  completed  with  bone-forceps.  Tlie  inner  fragment  was  then  pulled 
forwards  with  liou-foreeps,  while  the  subclavius  was  carefully  detached  with  scissors 
curved  on  the  flat.  Some  difBculty  was  met  with  in  opening  the  sterno-clavicular 
joint,  as  this  was  overlapped  by  the  growth.*  A  further  extension  of  this  over  the 
top  of  tiie  first  rib  made  it  diflicult  to  divide  the  costo-clavicular  ligament,  which  was 
effected  with  scissors  after  suitable  dragging  up  and  rotation  of  the  fragment  and 
growth.  Care  was  taken  to  leave  untouched  the  sternal  head  of  the  sterno-mastoid. 
The  anterior  and  external  jugular  veins  were  divided  between  double  ligatures.  The 
outer  part  of  the  clavicle  was  then  seized  with  lion-forceps,  and  removed  (a  small 
portion  of  the  periosteum  at  the  extreme  end  being  left)  after  division  of  the  muscular 
and  ligamentous  attachments.  There  was  very  little  loss  of  blood.  The  patient  made  a 
good  recovery,  and  three  months  later  "  the  movements  were  equally  good  with  those  of 
the  opposite  side."  In  1893,  speaking  at  a  meeting  of  the  Medical  Society,  Mr.  Jessett 
said  that  several  small  recurrent  growths  had  been  removed. 

In  Prof.  Mott's  case  (^Amer.  Journ.  Med.  Sci.,  O.S.,  vol.  iii.  p.  100)  the  subclavius 
could  not  be  seen,  being  incorporated  with  the  diseased  mass.  This  greatly 
increased  the  difficulty  of  keeping  above  the  subclavian  vein.  This  vein  was  firmly 
adherent  to  the  growth,  but  was  finally  detached  by  the  most  cautious  use  of  the 
handle  and  blade  of  the  knife  alternately.  The  patient  lost  from  16  to  20  ozs.  of 
blood,  but  made  a  good  recovery.  The  growth  was  an  osteo-sarcoma,  the  size  of 
two  adult  fists.  The  necropsy,  fifty-four  years  later  (the  patient's  death  not  being 
connected  with  the  growth),  showed  that  f  inch  of  the  acromial  end  had  been  left, 
the  rest  of  the  site  of  the  bone  being  occupied  by  a  ligamentous  band.  And  the 
latter,  no  doubt,  is  the  condition  present  in  the  other  cases  where  the  after  use  of 
the  limb  has  been  so  good.  The  use  of  the  arm  is  said  to  have  been  complete.  In 
Mr.  Travers's  case,  where  three-fourths  of  the  clavicle  were  removed,  there  was  scarcely 
any  restriction  of  the  movements  of  the  arm,  one  of  the  boy's  amusements  having  been 
rowing  on  the  Thames.  Again,  in  a  case  in  which  the  whole  clavicle,  save  a  small 
portion  of  the  acromial  end,  was  removed  for  a  malignant  growth,  the  man  after- 
wards found  no  hindrance  from  the  loss,  being  able  to  act  as  a  bricklayer's  labourer 
and  miner. 

Mr.  Haslam  brought  a  case  before  the  Medical  Society  (^Lancet,  vol.  i.  1893,  p.  930) 
in  which  he  had  completely  removed  the  clavicle  five  months  before.  The  growth  was  a 
periosteal  sarcoma,  and  examination  showed  that  its  amount  was  small  in  proportion 
to  the  new  bone-formation.     Some  cartilage  was  also  present. 

Dr.  Vaughau  QMed.  JVetvs,  Jan.  8,  1898)  performed  complete  excision  for  a  mixed-cell 
sarcoma.  Twelve  months  later  the  man  was  in  good  health,  and  had  been  carrying  on 
his  work  as  fireman  on  a  steamboat.  Here  it  was  thought  that  suture  of  the  detached 
sterno-mastoid  and  trapezius  to  corresponding  points  in  the  pectoralis  and  deltoid  had 
contributed  to  the  excellent  functional  result. 

In  February  1899,  I  saw  my  colleague,  Mr.  Symonds,  remove  the  clavicle  for  a  mixed- 
cell  sarcoma.  The  outline  of  the  bone  was  here  masked  by  the  growth,  and  the 
boundaries  of  the  latter  not  well  defined.  The  operation  was  rendered  diflicult 
throughout  by  the  very  free  bleeding  at  all  points,  the  extent  to  which  the  bone  was 
tied  down,  and  the  consequent  difficulty  of  getting  at  the  coraco-clavicular  and  costo- 
clavicular ligaments.  The  patient  made  a  rapid  recovery,  and  remained  well  a  year 
later. 

A  good  instance  of  partial  removal  of  the  clavicle  is  recorded  by- 
Mr,  Bland  Sutton  {Clin.  80c.  Trans.,  vol.  xxiv.  p.  12)  : 

Here  the  acromial  half  was  removed  for  a  myeloid  growth  in  a  woman,  aged 
26.     The  chief  difficulties  met  with  were,  first,   the  tightness  with  which  the   bony 

*  In  a  case  of  Mr.  Caddy's,  of  Calcutta  (Med.  Bee,  Nov.  19,  1892),  in  which  the  inner 
two-thirds  of  the  right  clavicle  were  removed  for  a  periosteal  sarcoma,  the  pleura  and 
innominate  vessels  were  exposed  in  dissecting  away  a  tongue  of  growth  which  passed 
down  behind  the  manubrium.  The  patient  recovered  with  perfect  movement  of  the 
arm. 
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capsule  was  tied  down  over  the  coracoid  process  by  the  coraco-clavicular  ligaments, 
these  structures  requiring  careful  division  with  scissors.  Secondly,  the  supra-scapular 
nerve  ran  in  a  shallow  groove  in  the  capsule  of  the  tumour,  and  was  reflected  without 
injury.  Nearly  four  years  later  there  was  no  evidence  of  recurrence.  A  iibrous  band 
united  the  remains  of  the  clavicle  and  the  acromion,  and  the  patient  could  perform  all 
movements  of  the  extremity  perfectly. 

OCCASIONAL    CONDITIONS    OF    THE    CLAVICLE    OR    ITS 
JOINTS    WHICH    MAY    CALL    FOR    OPERATION. 

A.  Fractures  of  the  Clavicle.^Operative  interference  may,  ver)' 
rarely,  be  called  for  in  some  of  the  following  cases :  (i)  In  recent  cases 
with  very  marked  displacement  difficult  to  reduce  or  keep  in  position, 
as  in  fracture  of  the  acromial  end,  outside  the  coraco-clavicular  ligaments. 
(2)  In  compound  and  comminuted  cases,  after  the  wound  has  been 
enlarged  so  as  to  promote  asepsis,  wiring  of  the  fragments  will  be  quite 
justifiable,  especially  if  they  are  comminuted.  (3)  In  cases  where,  owing 
to  excessive  callus  or  pseudarthrosis,  there  is  pressure  on  the  nerves  or 
vessels.  (4)  Where  an  ugl}^  union  or  pointed  process  of  bone  presses 
on  the  skin  or  causes  disfigurement. 

An  excellent  instance  of  pseudarthrosis*  in  which  pressure  on  the 
nerves  supervened  later,  most  successfully  treated,  has  been  recorded 
by  Mr.  Barker  (Clin.  Soc.  Trans.,  vol.  xix.  p.  104) : 

A  boy,  aged  12,  was  noticed  soon  after  birth  to  have  a  fracture  of  the  right 
clavicle,  the  cause  of  this  being  uncertain.  Up  to  nine  years  of  age  the  child  had  no 
inconvenience.  He  was  then  gradually  more  and  more  troubled  with  pressure  on  the 
brachial  plexus,  pain  down  the  arm,  and  a  tendency  of  the  fingers  to  become  stifE  and 
fixed  in  a  flexed  position  in  writing,  this  condition  soon  amounting  to  one  of  painful 
spasm,  rendering  the  writing  quite  illegible. 

With  a  view  of  resecting  the  false  joint,  lifting  the  inner  end  of  the 
outer  fragment  off  the  brachial  plexus,  and  wiring  it  to  the  inner 
fragment,  Mr.  Barker  operated  as  follows : 

"  Observing  all  the  details  of  the  Listerian  method  of  antisepsis,  I  made  a  semilunar 
incision,  about  3  inches  long,  with  its  two  ends  on  the  clavicle,  and  its  convexity  down- 
wards. This  corresponded  to  the  middle  of  the  bone,  having  the  false  joint  above  its 
centre.  The  flap  of  skin  so  formed  was  turned  upwards  off  the  bone,  and  with  it  I 
dissected  up  some  fibres  of  the  pectoralis  with  the  object  of  securing  that  the  nutrition 
of  the  skin  should  not  be  disturbed  by  dividing  its  deeper  vessels.  The  bone  being  thus 
exposed,  a  false  joint  was  found  between  the  broken  ends,  which  were  united  by 
fibrous  tissue.  I  now  divided  the  outer  end  of  the  inner  fragment  obliquely  in  a  plane 
running  from  within  outwards,  and  from  before  backwards.  The  section  was  made 
with  Gowan's  osteotome,  and  was  done  very  cautiously,  so  as  to  disturb  the  periosteum 
and  soft  parts  as  little  as  possible,  and  obviate  all  risks  to  the  vessels  running  beneath 
the  clavicle.  I  then  placed  the  osteotome  on  the  inner  end  of  the  outer  fragment,  and 
divided  it  in  a  plane  corresponding  to  that  of  the  section  of  the  inner  fragment.  Here 
my  first  cut  was  too  oblique,  and  I  withdrew  the  blade  of  the  saw ;  but  the  second  was 
accurately  placed  and  sacrificed  less  bone.  I  now  lifted  the  inner  end  of  the  outer 
fragment  ofE  the  brachial  plexus,  and  placed  its  cut  surface  resting  upon  that 
of  the  inner  portion  of  the  bone.  A  silver  wire  was  then  passed  through  both 
ends  from  before  backwards,  and  twisted  firmly.  This  seemed  to  secure  suflicient 
fixation  of  the  two  portions,  and  the  ends  of  the  wire  were  cut,  and  the  twisted  portion 

*  As  a  rule,  non-union  or  pseudarthrosis  of  the  clavicle  does  not  cause  the  patient 
much  trouble,  if  it  has  occurred  in  early  life.  Though  the  ends  of  the  bone  may  be 
atrophied,  the  muscles  will  be  found  hypertrophied. 
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bout  level  with  the  bone.  The  skin  wii.s  then  uniled  willi  ordinary  carbolised  catgut, 
the  edges  of  the  pectoral  muscle  having  been  first  brought  together  with  stitches  of  the 
same.  A  strand  of  catgut  was  also  inserted  between  the  lips  of  the  wound  for  drainage. 
No  blood  to  any  amount  was  lost,  and  the  wound  was  a  dry  one  ;  I  therefore  dressed 
it  with  powdered  iodoform  and  salicylic  wool,  considering  the  latter  more  elastic  than 
gauze.  Pleuty  of  ordinary  wool  was  added  for  padding,  and  over  all  a  plaster-of-Paris 
bandage  was  laid  on.  This  was  applied  over  a  w^ebbed  vest  precisely  as  for  spinal 
caries,  and  completely  immobilised  the  arm  and  shoulder  for  the  month  during  which 
it  was  worn.  To  this  perfect  fixation  of  the  parts  concerned,  quite  as  much  as  to  the 
accurate  apposition  of  the  cut  surfaces  of  the  bone,  the  good  result  of  the  operation 
is,  in  my  opinion,  to  be  ascribed." 

The  dressings  were  not  disturbed  for  fourteen  days,  when  the  wound  was  found 
united  by  first  intention,  except  at  one  point  where  the  catgut  drain  was  still  un- 
absorbed.  There  was  not  a  drop  of  pus  anywhere.  A  similar  dressing  was  applied,  and 
not  removed  for  fourteen  days,  when  aU  healing  was  complete.  The  plaster  corset 
was  then  removed,  and  a  mass  of  callus  coukl  be  felt  at  the  seat  of  operation.  A  week 
later  the  power  of  writing  was  found  to  be  much  improved,  and  the  arm  became  perfect 
in  all  its  functions. 

Mr.  Pollard  {llrif.  Med.  Jourii.,  vol.  i.  1887,  p.  676)  records  a  case  of  ununited  fracture 
of  about  four  months'  duration,  in  an  infant  aged  eighteen  months,  in  which  he  resected 
and  wired  the  fragments  with  an  excellent  result.  Sound  union  followed,  and  the  arm, 
previously  hardly  used  at  all,  was  moved  as  well  as  the  other. 

In  those  cases  where  much  deformity  has  followed  union  of  a 
fractured  clavicle,  it  will  be  quite  justifiable,  with  strict  antiseptic 
precautions,  to  explore  and  remove  the  projecting  bone  with  an 
osteotome  or  saw, 

I  have  done  this  in  a  young  woman  in  whom  a  very  ugly  projection  remained  after 
the  union  of  a  fracture  some  years  before.  The  wound  healed  in  eight  days,  and  not 
only  was  the  deformity  removed,  but  the  pain  in  the  hand  and  weakness  of  the  limb 
(no  doubt  very  largely  neurotic)  disappeared  entirely  after  this  operation,  which  was 
performed  at  the  patient's  ui'gent  request. 

1  think  such  steps  may  well  be  taken  more  frequently.  The  sub- 
clavius  renders  the  important  parts  below  the  clavicle  quite  safe. 

B.  Dislocations. — It  is  "\^'ell  known  that  occasionally  dislocations 
of  the  clavicle,  especially  those  of  the  sternal  end,  are  most  difficult  to 
maintain  in  place  after  reduction.  Modern  surgery  will  render  wiring 
of  the  bone-ends  after  they  have  been  curetted  or  resected,  according  to 
the  damage  done,  safe  and  effectual. 

In  August  1899,  I  removed  the  sternal  end  of  the  clavicle  for  an  old  dislocation 
upwards  and  backwards  in  a  patient  at  Guy's  Hospital.  Only  the  cartilage  was  shaved 
off  on  the  sternal  facet.  The  wire  employed  was  removed  in  three  weeks.  When  the 
patient  left  the  hospital,  five  weeks  after  the  operation,  the  deformity  was  entirely 
removed  and  the  parts  were  soundly  consolidated.  Four  wrecks  later  he  had  resumed  his 
work.  He  could  raise  his  arm  to  a  right  angle,  and  the  movements  were  increasing.  It 
is  fair  to  add  that  resection  was  performed  by  an  American  surgeon.  Cooper,  of  San 
Francisco,  as  long  ago  as  1861  QAmer.  Juurn.  Med.  Soi.,  April  1861),  in  three  cases  of 
acromio-clavicular  dislocation.  In  each  case  the  lesion  was  of  several  years'  standing, 
and  the  usefulness  of  the  limb  much  impaired.     In  all  three  the  result  was  excellent. 

C.  Disease  of  the  Joints. — It  is  well  known  how  obstinately 
tubercular  disease  sometimes  settles  on  the  sterno-clavicular  joint.  The 
simplicity  and  the  superficial  position  of  this  joint  render  erasion, 
followed,  if  need  be,  by  removal  with  a  chisel  or  osteotome  of  one  or 
both  bone-ends,  a  most  successful  operation,  as  I  have  found  in  two 
cases. 


CHAPTER     X. 
SKIN-GRAFTING    BY    THIERSCH'S    METHOD.* 

This   metliod.    promoting  as  it  does  rapid   and    sound  healing,  and 
minimum  of  contraction,  is  often  called  for  where  large  open  surfaces 
are  left  to  heal — e.g.,  after  burns,  removal  of  a  cancerous  bosom  on  Avide 
lines,  ulcers  of  the  leg,  extensive  lupiis,  and  the  like.     The  following- 
steps  must  be  carefully  considered  : 

i.  Preparation  of  the  patient  and  surface  to  be  grafted.  The 
patient  must  be  in  satisfactory  condition,  and  one  who  can  be  relied 
upon  to  keep  absolutely  still.  The  surface  must  be  either  a  recently- 
made  Avound.  or,  if  an  ulcer  of  any  kind,  one  in  which  healing  has 
begun.  But,  above  all,  it  must  be  aseptic.  If  the  surface  be  foul, 
there  is  nothing  better  than  the  application  of  pure  carbolic  acidt  to 
the  ulcer  itself,  followed  by  creolin  fomentations.  The  adjacent  skin 
must  be  shaved  over  a  sufficient  area  after  thorough  soaping,  then 
cleansed  with  turpentine,  and  again  carefulh"  purified  with  soap  and 
a  nail-brush.  In  two  or  three  daj^s'  time  one  of  the  usual  aseptic 
dressings  is  applied,  viz.,  iodoform  gauze  wrung  out  of  carbolic  acid 
lotion  (i  in  30),  and  gTcen  protective,  or  cyanide  gauze  out  of  a  sublimate 
solution  (i  in  40CX)).  Either  gauze  is  bandaged  on  with  salicylic  wool. 
The  shaving  should  be  repeated  every  four  days. 

ii.  Preparation  of  the  area  from  which  the  grafts  are  to  be  taken. 
Thirty-six  hours  before  the  operation  the  skin  of  this  area  is  to  be 
carefully  disinfected  in  a  manner  similar  to  that  already  detailed, 
especial  care  being  given  to  such  regions  as  the  axilla,  and  an  aseptic 
dressing  must  be  worn  up  to  the  time  of  the  operation. 

iii.  The  actual  grafting.  The  ana?sthetic  having  been  given,  and 
the  surface  to  be  grafted  exposed,  the  superficial  layer  of  granulation 
tissue  is  to  be  removed  together  with  the  edge  of  the  ulcer,  whether 
healing  or  no.  Every  atom  of  the  watery  layer  of  granulations  should 
be  removed  ^ith  a  sharp  spoon.     The  next  step  is  to  arrest  the  free 

*  I  have  inserted  this  here,  as  I  prefer  to  take  the  grafts  from  the  skin  of  the 
shoulder,  arm,  and  forearm.  Others — viz.,  Watsou  Cheyue  and  Burghardt  (^Siirff. 
Treat.,  pt.  i.  p.  50)  [the  account  given  by  these  \vriters  is  most  practical  aiid  helpful ; 
I  have  taken  many  hints  from  it],  and  Duplay  and  Eeclus  QTraite  de  Chir.,  t.  i.  p.  278) 
— recommend  the  front  of  the  thigh.  I  prefer  the  first  region,  as  possessing  more  vascular 
and  more  easily  sterilised  (because  less  hairy)  skin.  It  further  presents  obvious 
advantages  in  women. 

t  If  for  any  reason  the  use  of  carbolic  acid  is  coutraindicatcd,  and  other  aseptic 
solutions  cause  irritation,  a  saturated  solution  of  boracic  acid  shovdd  be  used.  This  will 
need  attention  as  to  its  renewal. 
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oozing-  which  tullows.  This  is  ett'ected  by  firm  pressure,  applied  by 
means  of  green  protective*  and  salicjdic  wool  firml}-  bandag>'d  on. 
The  surface  from  \\'hich  the  grafts  are  to  be  taken  is  now  exposed  and 
again  cleansed.  The  operator,  with  his  hand  placed  under  the  limb, 
stretches  the  skin  from  side  to  side,  while  assistants  keep  it  on  the 
stretch  above  and  below.  "With  a  broad  and  heavy  razor  (carefully 
sterilised)  the  grafts  are  now  taken.  The  blade  is  placed  at  such  an 
angle  to  the  skin,  that  when  it  is  entered  and  carried  along  it  will 
remove  a  thin  shaving  of  the  epidermis,  filmy  and  greyish- white, 
falling  at  once  into  delicate  folds  as  it  is  cut,  and  exposing,  and  only 
just  exposing,  the  tops  of  the  papillae.  It  is  then  carried  on  with  a 
lateral  sawing  movement.  The  skin  must  be  kept  carefull}'  on  the 
stretch  all  the  time,  and  the  razor  must  be  wetted  from  time  to  time 
with  a  fe^\■  drops  of  sterilised  salt  solution  or  boracic  acid.f  The  grafts 
should  be  about  two  inches  wide,  and  four  or  five  inches  long,  and  should 
consist  only  of  the  horny  and  the  superficial  part  of  the  Malpighian  layer, 
the  tops  of  the  papillae  being  only  just  touched  upon.J  Any  tendencj' 
they  may  show  to  curl  up  in  front  of  the  razor  should  be  checked  by  an 
assistant  carefully  keeping  the  part  cut  on  to  the  razor.  When  the 
cuttino-  of  each  graft  is  finished,  an  assistant  should  set  it  free  bv  one 
stroke  of  a  pair  of  sharp  scissors.  If  the  bleeding  on  the  area  to  be 
grafted  has  ceased,  the  grafts  should  be  transferred  directly  on  the  razor 
or  a  microscopical  section-shifter  (Ballance),  laid  down  each  on  their  cut 
surface,  and  then  gently  and  evenly  flattened  oiit  with  a  needle.  If  the 
bleeding  has  not  ceased  it  will  be  preferable  to  follow  the  advice  of  Watson 
Cheyne  and  Burghardt  (riV/e  stqjra),  and  to  leave  the  grafts  lying  on 
the  bleeding  surface,  this  plan  being  more  likely  to  retain  the  vitality'  of 
the  grafts  than  that  of  putting  them  into  a  warm  saturated  solution  of 
boracic  acid.  All  layers  of  clot,  oozing  or  other  liquid,  must  be  care- 
full}'  removed  from  the  surface  to  be  grafted,  with  dossils  of  gauze.  The 
writers  just  mentioned  give  the  two  following  useful  hints  :  "  The 
grafts  should  overlap  the  edges  of  the  skin,  and  also  each  other,  so  that 
no  part  of  the  raw  surface  is  left  exposed,  for  granulations  always 
spring  up  on  the  uncovered  parts ;  furthermore,  a  thin  scar,  which  may 
subsequently  break  down,  is  left  at  these  points.  In  spreading  out  the 
graft  it  will  be  found  that  air-bubbles  collect  beneath  it,  and  also  that 
some  amount  of  oozing  goes  on,  and  the  bubbles  and  clot  may  prevent 
complete  adhesion  of  the  graft.  Hence,  the  next  procedure  is  to  get 
rid  of  them  by  pressure.  If  that  be  attempted  by  means  of  sponges  in 
the  hands,  the  graft  is  apt  to  be  displaced.  The  following  is  the  best 
plan :  Strips  of  protective  about  an  inch  in  breadth,  and  long  enough 
to  overlap  the  edges  of  the  \\'ound,  purified  in  i — 20  carbolic  lotion. 
and  subsequently  rinsed  in  boracic  lotion,  are  applied  firmly  over  the 
grafted  surface,  beginning  at  the  lower  part.     Each  strip  should  overlap 

*  This  must  be  used  now ;  otherwise,  gauze  or  sponges,  when  removed,  would  cling  to 
the  surface  and  start  fresh  bleeding. 

f  The  usual  powerful  aseptic  lotions  may  injure  the  vitality  of  the  grafts,  and,  if  the 
surfaces  have  been  rendered  aseptic,  such  lotions  will  no  longer  be  needed. 

X  A  test  of  the  proper  depth  cut  into  by  the  razor  is  shown  by  the  nature  of  the 
bleeding,  and  the  rate  at  which  this  follows.  It  should  be  minutely  punctiform,  very 
slight,  and  slow  in  making  its  appearance. 
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the  one  below,  jnst  as  in  the  case  of  strapping,  and  they  should  extend 
well  on  to  the  skin  at  each  end.  If  each  strip  as  it  is  put  on  be  grasped 
b}^  the  two  ends  and  firmly  pressed  down,  the  pressure  thus  applied 
siTffices  both  to  expel  the  air-bubbles  and  blood,  and  also  to  arrest 
further  capillary  oozing."  When  the  surface  to  be  grafted  is  completely 
covered  with  grafts  and  strips  of  green  protective,  a  dressing  of 
iodoform  or  cyanide  gauze  and  salicylic  wool  is  applied,  with  firm,  even 
pressure.  If  the  surface  be  on  a  limb,  this  must  be  kept  at  rest  on  a 
splint.  The  surface  from  which  the  grafts  were  taken  is  next  dressed  in 
the  same  way  as  the  ulcer,  this  dressing  being  left  on  for  a  week  or  ten 
days.  The  dressing  on  the  grafted  surface  should  be  left  undisturbed 
for  five  or  more  days,  if  possible.  Its  removal  must  be  effected  with 
much  carefulness ;  gentle  washing  with  dilute  carbolic  acid,  sublimate, 
or  lysol  lotions,  or  careful  syringing  should  be  employed  lest  any  of  the 
grafts  be  peeled  off'  with  the  protective.  All  is  doing  well  if  the  grafts 
have  a  pink  colour  and  are  adherent.  If  white  or  greyish  in  tint  they 
are  no  longer  alive. 

The  technique  of  grafting  on  a  fresh  wound  is  in  all  essential  points 
similar  to  the  above. 


PART    II. 
THE    HEAD    AND    NECK. 

C  H  A  P  T  E  K  I. 

OPERATIONS   ON   THE    SCALP. 

But  few — viz.,  those  for  large  fibro-cellular  tumours,  and  the  vascular 
tumours  known  as  aneurysms  by  anastomosis,  &c. — will  require  mention 
in  a  work  like  this. 


FIBRO-CELLULAR    TUMOURS,    OR    MOLLUSCUM 
FIBROSUM. 

These  rare  growths  occasionally  require  removal,  on  account  of  their 
hideous  deformity.*  The  chief  points  of  importance  in  such  operations 
are — i.  The  haemorrhage.  This  may  be  terrific,!  copious,  and  weeping 
from  every  part,  owing  to  the  huge  size  of  the  gi'owth  and  the  vascu- 
larity of  the  parts.  It  is  best  met  by  an  ingenious  precaution  of  Mr. 
Hutchinson's,:!:  who  prevented  all  ai'terial  hfemorrhage  during  an  exten- 
sive operation  of  this  kind  b}-  applying  round  the  head,  just  above  the 

*  A  good  illustration  of  these  growths  is  given  by  Mr.  Hutchinson  (JLond.  Hoyj^. 
Rep.,  vol.  ii.  frontispiece),  and  another  by  Sir  J.  E.  Erichsen  QSurg.,  vol.  ii.  p.  533). 
The  drawing  in  this  case  is  said  to  be  taken  from  a  patient  of  Sir  W.  Stokes'.  This 
surgeon  figures  an  excellent  one  (^I)uh.  Journ.  Med.  Sci.,  vol.  Ixi.  X.S.,  frontispiece). 

t  It  is  so  described  by  Sir  W.  Stokes  (_Ioc.  supra  cit.').  The  patient,  a  man  aged  33,  in 
good  condition,  almost  died  on  the  table.  Nelaton's  method  of  inverting  the  head  was 
made  use  of,  -with  excellent  results. 

X  Loc.  supra  cit.,  p.  118.  The  piece  of  scalp  removed  here  was  twice  as  large  as  the 
palm  of  the  hand.  Owing  to  the  precautions  taken,  there  was  no  arterial  hemorrhage. 
In  Sir  "W.  Stokes'  case  the  base  of  the  growth  was  very  wide,  reaching  from  above  and 
in  front  of  the  right  ear  to  the  left  of  the  occipital  protuberance,  upwards  as  high  as 
the  vertex,  and  hanging  down  as  low  as  the  shoulder.  In  such  a  case,  Mr.  Hutchinson's 
plan  might  be  made  use  of  by  applying  the  tourniquet  carefully  round  the  lower  jaw 
and  nape  of  the  neck  if  it  could  not  be  applied  from  the  latter  point  obliquely  upwards 
on  to  the  forehead,  the  strap  being  kept  low  in  position,  if  needful,  by  loops  of  bandage 
passed  under  it  on  either  side,  and  drawn  downwards  by  assistants. 
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ears,  a  Petit's  tourniquet  with  a  narrow  sti-ap,  cotton-wool  being  placed 
over  the  eyes.  In  a  smaller  case,  strong  india-riiT)ber  bands,  with  pads 
over  the  chief  arteries,  may  perhaps  be  useful.  (2)  The  need  of  main- 
taining strict  asepsis.  As  nearly  the  whole  thickness  of  the  scalp  affected 
must  usually  be  sacrificed,  the  pericranium  may  be  damaged  and  the 
bone  necessarily  exposed.  The  risk  of  septic  osteitis  and  then  phlebitis 
of  the  veins  of  the  diploe  is  well  known,  with  the  inevitable  result  of 
pygemia.  Thiersch's  method  of  grafting  (p.  188)  will  be  very  useful, 
either  at  the  close  of  the  operation  or  later  on. 


ANEURYSM    BY    ANASTOMOSIS. 

The  treatment  of  these  sometimes  most  difficult  cases  is  given  under 
the  head  of  "  Lierature  of  the  External  Carotid." 


QUESTION  OF  OPERATIVE  INTERFERENCE  IN  GROWTHS 
OF  THE  CRANIAL  BONES  AND  DURA  MATER. 

Under  this  heading  are  included  all  tliese  malignant  growths, 
usually  sarcomatous,  which,  springing  from  the  seal})*  (often  the 
pericranium),  the  diploe, f  the  meninges,  and,  more  rarely,  the  brain, 
are  capable  of  perforating  the  skull  from  within  outwards,  or  in  the 
reverse  direction.  The  parietal  bone  is  a  favourite  site,  and  childhood 
or  young  adult  life  is  the  ordinary  period  for  their  appearance ;  and, 
at  the  earlier  of  these  periods  especially,  operation  is  most  unfavour- 
able. It  remains  to  be  seen  what  operative  attacks,  aided  b}"  antiseptic 
surgery,  may  avail  in  these  cases,  but  for  the  present,  unless  an 
opportunity  arise  for  attacking  such  growths  quite  early — e.f/.,  while 
they  are  only  of  small  size — it  will  be  wiser  not  to  interfere.^  And  this 
warning  is  especially  true  of  those  cases  in  which  sarcomata  of  a  specially 
maligniant  kind  ap])ear,  often  after  an  injury,  on  the  crania  of  children, § 


*  M.  Terrier  (Bull,  de  fAcad.  de  Med.,  1891,  p.  184)  records  a  case  in  which  an 
epithelioma,  starting  in  a  scar,  involved  the  dura  mater  over  the  frontal  region.  It 
was  removed  successfully,  but  the  history  is  only  carried  up  to  two  months  after  the 
operation. 

f  While  the  vault  is  affected  more  often  than  the  base,  sarcomata  of  the  skull  may 
be  present  in  both  situations  simultaneously. 

\  Further  carefully  recorded  cases,  with  post-mortem  records,  paying  especial  attention 
to  the  possibility  of  removal,  are  much  needed  here.  An  interesting  case  is  published  by 
Mr.  Morris  (_Path.  Soc.  Trans.,  vol.  xxxi.  p.  259).  The  disease  here  certainly  took  six 
years  in  running  its  course  ;  other  deposits  were  present.  The  patient  died  away  from 
London.  The  growth  is  stated  to  have  begun  in  the  diploe,  and  to  have  compressed,  not 
involved,  the  brain.  Dr.  Drummond,  of  Newcastle,  published  three  interesting  cases 
QBrit.  Med.  Journ.,  vol.  ii.  1883,  p.  762).  In  none  of  them  was  any  operation  possible. 
Other  instances  of  sarcomata  of  the  cranial  bones  or  the  dura  mater  are  figured  by 
TiUmanns  {Textbook  of  Surgery,  vol.  ii.). 

§  A  good  instance  of  such  traumatic  sarcomata  is  recorded,  with  illustrations,  by  Mr. 
Hewetson,  of  York  (^Lancet,  vol.  i.  1893,  P-  i44i)- 
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where  the  .s\volliiif]^s  of  tlu'  scalp  avo  niulfiplc,  or  wlicre  tluy  are  travelling' 
out  of  the  skull  ])y  any  of  the  apertures,  e.ij.,  the  orljit. 

The  followiui;'  ease  is  a  good  instance  of  these  o-rowtlis,  though  there 
was  much  uncertainty  as  to  its  exact  origin.  The  question  of  operation,  as 
mentioned  l)elow.  was  repeatedly  discussed  here. 

D.  E.,  aged  28,  a  Welsh  miiun-,  was  sent  to  me,  in  1885,*  by  Dr.  Evans,  of  the  Rhondda 
Valley.  Three  years  previously  he  had  noticed  a  swelling,  the  size  of  a  pigeon's  egg,  in  the 
centre  of  the  right  parietal  bone;  for  a  year  previous  to  this  he  had  pains  in  the  head. 
During  his  work  in  the  mine,  his  head  had  received  repeated  blows,  many  bluish  cha- 
racteristic scars  being  present.  A  month  after  the  swelling  appeared,  fits  began  to  occur 
nightly,  and  lasted  thus  for  three  months ;  then  they  gradually  became  fewer,  and  for 
the  last  year  there  had  been  none  at  all. 

At  a  spot  2  inches  above  the  left  ear  was  a  large  elevation  of  the  scalp,  measuring 
nearly  5^  inches  in  one  diameter,  and  about  4J  in  the  other.  There  was  no  ulceration 
of  the  scalp  tissues  here,  but  unusually  large  vessels  were  to  be  felt  over  the  area  thus 
prominent.  In  the  centre  the  bones  of  the  skull  appeared  to  be  deficient  over  a  circular 
spot  the  size  of  a  shilling,  as  here  the  scalp  could  be  deeply  dimpled  by  finger  pressure 
as  if  through  a  ring  of  penetrated  cranial  bone.  Over  this  central  gap,  pulsation  was 
strongly  marked  and  rather  heaving;  it  was  also  present,  to  a  less  degree,  over  the  rest 
of  the  swelling. 

At  other  parts  of  the  area  of  the  growth,  especially  at  several  spots  in  the  periphery, 
was  a  remarkable  feeling  as  if  of  bony,  trabecular  structure.  It  was  doubtful  whether 
this  was  brought  about  by  growth  invading  a  flat  cranial  bone,  or  to  calcification  taking 
place  in  the  periphery  of  a  sarcomatous  growth.  On  a  level  \^•ith  the  left  ear  was  an 
enlarged  gland. 

Dr.  Targett,  then  Surgical  Registrar,  reported  that  double  optic  neuritis  was  present 
but  no  oculo-motor  paralysis.  The  reflexes  were  normal,  and  there  was  no  loss  of  sensa- 
tion or  motion. 

There  were  no  urgent  symptoms :  the  patient  had  occasional  throbbing  and  pain  in 
the  swelling,  but  no  obstinate  headache  and  vomiting;  he  was  able,  as  yet,  to  work,  and 
stipulated  that  no  operation  involving  risk  to  life  should  be  performed. 

For  these  reasons,  and  because,  owing  to  the  size,  duration,  and  characters  of  the 
growth,  the  risk  of  attacking  it  was  undoubtedly  great,  the  patient  left  the  hospital 
without  anything  being  done. 

Unless  such  a  case  can  be  seen  very  earl}^  (and  this  is  just  the  stage 
which  does  not  come  under  the  notice  of  the  surgeon),  the  following- 
would  appear  to  be  amongst  the  difficulties  and  risks  of  an  operation  in 
these  cases : 

The  necessary  difficulty  and  tediousness  in  isolating  the  affected  bone, 
if  of  any  size,  by  sufficient  trephine  crowns,  and  joining  these  with  a  Gigli's 
saw  (p.  306),  or  the  forceps  of  De  Vilbiss  (p.  308),  or  a  chisel.f  It  must  be 
remembered  that  the  overlying  soft  parts  were  extremely  vascular  and 
perhaps  (from  the  enlarged  gland)  already  involved  in  the  growth.  In 
isolating  and  going  wide  of  the  affected  bone,  it  was  uncertain  whether 
one  or  more  sutures  would  not  have  to  be  crossed,  and  sinuses,  such  as 
the  superior  longitudinal,  met  with  and  need  securing  (this,  whether 
by  underrunning  or  otherwise,  not  being  always  an  easy  matter),  thus 
leading  to  profuse  hjBmorrhage.     In  addition  to  this  source  of  h«mor- 


*  He  was  still  alive  in  1890. 

f  The  best  means  of  removing  bone  from  the  skull  on  a  large  scale  are  given  at  p.  305. 
I  would  also  refer  my  readers  to  Mr.  Battle's  instructive  case  (p.  195},  and  Cli?i.  Soc 
Trans.,  vol.  xxxii.  p.  1^2. 
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rhage  there  is  tliat  certain  to  be  met  with  in  dealing  with  the  soft  parts 
and  with  the  diploe  around  the  affected  bone.* 

Then,  supposing  the  hone  sufRciently  removed,  wide  of  the  growth,  in 
one  or  more  jDieces.  if  the  growth  were  from  the  dura  mater,  this  mem- 
brane must  certainly  be  dealt  with,  and  the  same  would  very  likely  be 
the  case  if.  originating  in  the  diploe,  the  gi-owth  had  crept  inwards.  In 
further  isolating  the  disease,  if  it  had  merely  pressed  upon  the  brain  and 
not  involved  it,  most  delicate  work  would  be  required:  enlarged  branches 
of  the  middle  meningeal  and,  yevy  likely,  dilated  sinuses  would  require 
dealing  with.  If  the  disease  had  involved,  instead  of  merely  displacing, 
the  brain,  new  and  special  risks  would  have  to  be  encountered  just  when 
the  patient's  condition,  after  an  already  prolonged  operation,  was  least 
fitted  to  bear  them. 

Such  are  amongst  the  chief  difficulties  and  dangers  which  appeared 
to  me  very  likel}^,  if  not  certain,  to  be  met  with.  They  do  not  seem  to 
me  to  be  exaggerated. 

Moreover,  in  these  and  in  an^^  other  prolonged  operations  which  deal 
with  the  brain  and  its  membranes,  the  fact  must  never  be  lost  sight  of 
that,  what  with  the  necessary  interference  with  very  vital  organs,  and 
Avhat  with  the  ansesthetic,  the  margin  left  to  the  patient  between  life 
and  death  may  be  a  very  narrow  one.f 

Even  if  the  growth  is  small  and  circumscribed,  and  there  is  good 
reason  to  believe  that  it  is  single,  it  will  probably  be  wiser  to  divide 
the  operation  into  two  stages,  as  in  Mr.  Battle's  case  given  below,  if  the 
dura  mater  be  involved. 

Another  similar  but  distinct  class  of  these  growths  is  formed  by  those 
epitheliomata  of  the  scalp  which  have  extended  through  the  cranium  to 
the  dura  mater  or  even  the  brain.  Tillmanns  (Surriery,  vol.  ii.)  gives 
good  illustrations  of  two  such  epitheliomata  involving  the  frontal  region : 
one.  in  a  girl  of  14.  which  perforated  the  skull,  was  successfully  removed 
by  Braun  ;  the  other,  in  a  man  of  56.  was  operated  on  by  Tillmanns. 

*  An  attempted  removal  of  a  growth,  afterwards  proved  to  spring  from  the  dura  mater, 
is  recorded  by  Sir  W.  Lawrence  (^Med.  Times  and  Gaz.,  1853,  vol.  ii.  p.  129).  The  opera- 
tion was  abandoned  owing  to  the  hemorrhage.  The  patient  died  about  two  months  later. 
Yolkmann  lost  a  patient  with  sarcoma  of  the  dura,  from  the  entrance  of  air  into  the 
superior  longitudinal  sinus. 

f  About  eleven  years  ago  I  had  occasion  to  explore  and  attempt  the  removal  of  a 
glioma,  proved  later  to  occupy  almost  the  entire  right  frontal  lobe  of  a  patient  at  Guy's 
Hospital.  The  pulse  failed  so  ominously  with  chloroform  that,  after  removing  one 
crown,  ether  was  given  while  the  trephine  was  applied  again,  and  the  two  openings 
thrown  into  one.  The  substitution  of  this  ansesthetic  was  followed  by  so  much  cyanosis 
and  jerky,  gasping,  irregular  breathing,  A\-ith  a  fixed  chest  (the  patient  was  a  young 
man,  much  emaciated  by  vomiting  and  headache,  but  free  from  any  lung  trouble),  that 
it  was  decided  to  do  no  more  that  day.  The  patient  never  "  came  to,"  and  died  comatose 
a  few  hours  later.  In  this  case  there  had  not  been  time  to  interfere  vrith  the  brain  and 
its  membranes.  Another  patient  of  mine,  admitted  for  epileptic  seizures  connected 
with  a  huge  cancellous  exostosis  of  the  frontal  bone,  which,  as  it  proved,  was  pressing 
inwards  upon  the  brain  and  membranes,  had  been  under  observation  for  a  fortnight,  his 
diet  being  strictly  regulated.  On  the  evening  of  Christmas  Day,  his  diet  having  been 
not  unnaturally,  but  too  suddenly,  altered,  a  severe  epileptic  seizure  came  on ;  this  was 
f  oUowed  by  coma,  rapidly  deepening  into  death.  I  have  elsewhere  (p.  213)  alluded  to 
the  suddenness  with  which  respiration  may  fail  in  patients  the  subjects  of  middle 
meningeal  haemorrhage. 
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Here  recurrence  rapidly  took  place.  A  very  instructive  case  of 
carcinoma*  of  the  frontal  region,  involving  the  skull,  was  successfully 
operated  on  hy  .Mr.  Battle  (Clin.  Sod.  Trans.,  1899,  vol.  xxxii.  p.  127)  : — 

The  patient  was  35,  and  dunnj,'  the  previous  eight  years  several  operations  had  been 
performed.  The  growth  measured  3  inehes  by  4^,  bled  freely,  and  could  not  be  moved 
over  tlic  subjacent  bone.  There  was  no  pulsation  in  it,  and  the  glands  appeared  to  be 
normal.  Removal  was  effected  by  operation  in  two  stages :  "  Cotton-wool  having  been 
placed  over  the  eyes,  a  Martin's  bandage  was  passed  round  the  head  below  the  occipital 
protuberance  and  over  the  root  of  the  nose ;  an  incision  was  then  made  to  the  bone 
about  \  inch  from  the  edge  so  as  to  completely  encircle  the  growth.  The  mass  was  then 
rapidly  separated  from  the  bone  with  the  handle  of  the  scalpel  and  a  periosteal  elevator. 
The  only  hemorrhage  came  from  places  in  the  bone  which  had  been  invaded  by  the 
growth,  and  firm  pressure  with  a  sponge  readily  controlled  it.  Several  vessels  were  then 
secured,  but  after  the  removal  of  the  Martin's  bandage  there  was  pretty  free  bleeding. 
Pressure  arrested  this  until  vessels  could  be  caught.  Several  arteries  required  ligature, 
and  one  or  two  a  ligature  passed  round  them  by  means  of  a  curved  needle.  On  the 
whole,  there  was  no  great  loss  of  blood.  The  sponge  placed  over  the  growth  where  it 
passed  into  the  bone  was  left  in  position,  and  the  dressings  were  applied  firmly  over 
this.  Next  day  the  dressings  and  the  sponge  vs-ere  removed,  and  extra  pressure  was  no 
longer  applied.  It  was  evident  that  the  bone  was  affected  to  a  considerable  extent, 
iilthough  it  was  not  certain  that  the  growth  had  passed  completely  through  in  more  than 
one  place." 

On  a  later  occasion — the  exact  date  is  not  given — the  bone  was  removed  partly  by  a 
hand-motor  working  a  trephine  and  circular  saw  fitted  with  a  special  guard.f  and  partly 
by  a  chisel  and  Hoffmann's  forceps.  '•  The  amount  which  required  removal  was  placed 
about  the  centre  of  the  frontal  bone,  and  was  about  2^  inches  in  width.  A  trephine- 
■crown  was  removed  to  the  right  of  the  area  marked  out ;  there  was  a  good  deal  of 
•difliculty  in  doing  this,  as  the  bone  was  very  hard  and  thickened.  A  raspatory  was 
then  passed  under  the  bone  to  determine  whether  the  growth  implicated  the  dura  mater  ; 
this  could  not  be  made  out  with  certainty.  There  was  some  difliculty  in  startiuo-  the 
saw  owing  to  the  great  thickness  of  the  bone.  A  chisel  and  Hoffmann's  forceps  were 
accordingly  used  to  make  a  beginning,  and  the  saw  applied  afterwards.  By  the  alternate 
use  of  these  instruments  about  a  third  of  the  circumference  was  divided.  The  saw  was 
then  started  in  the  other  direction  from  the  trephine-hole,  and  worked  much  more 
(juickly,  till  there  was  only  about  an  inch  left  uncut.  Up  to  this  time  there  had  been 
very  little  bleeding,  but  now  bleeding  was  free.  A  chisel  was  used  to  cut  through  part 
of  the  remaining  bone,  and  then  the  circle  of  bone  was  raised  from  the  other  side, 
and  the  last  piece  gave  way.  The  bleeding  was  seen  to  come  chiefly  from  a  point  in 
front  in  the  middle  line  in  the  dura  mater,  just  under  the  edge  of  the  bone.  Bleeding 
from  this  point  was  temporarily  arrested  by  finger  pressure.  The  under  surface  of  the 
bone  presented  in  one  part  an  area  of  softened  tissue  about  the  size  of  a  raisin.  The 
appearance  of  this  was  very  like  that  of  the  flattened  papillomata  sometimes  seen  on 
the  palate ;  this  growth  did  not  in  any  way  involve  the  dura  mater — in  fact  the  dura 
mater  was  quite  healthy."  The  bleeding  point  in  the  dura  mater  was  arrested  by 
pressure  -with  gauze  packing.     At  a  later  period  the  granulating  surface  was  grafted. 

Mr.  Battle's  remarks  on  the  mode  chosen  for  removal  of  the  cranial 
bone  are  very  noteworthy  :  "  Of  the  principal  methods  of  removing  large 
portions  of  the  skull,  the  one  which  was  brought  to  my  notice  by  Messrs. 
Down — that  of  a  circular  saw  worked  by  a  motor — appeared  the  most 
likely  to  fulfil  the  object  in  a  satisfactory  manner.     There  was,  however, 

*  Mr.  Shattock  pronounced  the  growth  to  be  a  spheroidal-ceUed  carcinoma,  probably 
originating  in  the  glandular  structures  of  the  skin. 

f  Supplied  by  Messrs.  Down.    The  use  of  electro-motor  trephines  is  referred  to  on  p.  305. 
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much  difliculty  in  guiding  the  saw  along  the  line  whicli  I  had  selected, 
and  it  travelled  slo\^'l3^  through  the  dense  bone,  whilst  the  cable 
attached  to  it  was  cumbrous  and  difficult  to  hold.  Were  I  again  called 
upon  to  perform  a  similar  operation,  or  one  requiring  the  excision  of 
much  bone,  I  sliould  use  the  method,  since  suggested,  of  tlie  wire  saw, 
\\'orked  across  from  one  trephine  oi^ening  to  another,  and  applied  from 
within  outwards." 


CHAPTER    IT. 
TREPHINING. 

OPERATIVE    INTERFERENCE*    IN    IMMEDIATE    OR 
RECENT t  FRACTURES    OF    THE    SKULL. 

Indications. — The  chief  of  these  are  : 

i.  Compound  Depressed  Fractures. — Whether  symptoms  of  com- 
pression are  present  or  no,  these  fractures  should,  as  a  rule,  be  explored 
by  reflecting  adequate  flaps,  then  elevating  any  depressed  fragments, 
and  removing  any  which  are  quite  loose.  At  the  same  time  the  surface 
of  the  dura  mater,  where  exposed,  should  be  carefally  scrutinised,  and, 
together  with  the  rest  of  the  wound,  thoroughly  cleansed. 

With  regard  to  "  thorough  cleansing,"  I  may  draw  the  attention  of 
my  younger  readers  to  the  following  .forcible  remarks  of  Prof.  Nancrede 
(loc.  supra  cit.)  :  "  Suppose  a  recent  head-injury  just  brought  into  the 
hospital,  how  should  we  proceed?  Do  not  carelessly  pass  the  forefinger 
through  the  hltliy,  blood-matted  hair  and  explore  at  once  the  depths  of 
the  wound  to  ascertain  its  nature,  as  is  too  commonl)'-  the  rule,  but 
carefully  shave  the  scalp,  scrub  it  with  a  nail-brush,  soap  and  water, 
remove  all  fatty  matter  with  ether  or  turpentine  and  alcohol,  completing 
the  disinfection  by  a  thorough  irrigation  with  mercuric  bichloride 
solution." 

Operative  interference  is  indicated  in  these  cases  for  two  reasons  : 
(a)  Even  if  no  sA^iptoms  of  compression  are  present  at  first,  secondary 
inflammation  is  very  likely  to  follow  in  a  few  days,  it  not  having  been 
possible  by  expectant  treatment  to  completely  cleanse  the  wound.  It, 
now,  some  minute  fragment  of  the  brittle  inner  table  has  pricked  the 
dura  mater,  fatal  septic  meningitis  is  almost  certain.  Should,  therefore, 
the  surgeon,  in  these  cases,  wait  for  evidence  of  compression  as  a  justifi- 
cation of  operative  interference,  he  will  too  often  wait  till  it  is  too  late. 
Evidence  of  the  presence  of  dirt.j  especially  of  dirt  ground  down  to,  or 

*  This  term  is  used  to  include  the  use  of  the  elevator  and  dressing-forceps  as  well  as 
that  of  the  trephine,  a  matter  which  is  alluded  to  again  below  (footnote,  p.  202). 

t  By  these  terms  it  is  intended  to  make  a  distinction  between  those  cases  in  which 
operative  interference  is  made  use  of  within  a  fev/  days  after  a  fracture,  and  those 
in  which  it  is  only  had  recourse  to  a  long  time  after  the  injury  (see  p.  221,  "  Trephining 
for  Traumatic  Epilepsy  "). 

J  To  prove  that  it  is  not  only  the  risk  of  pressure  on,  or  injury  to,  the  brain,  but 
also  the   entrance  of   septic  matter,  that   indicates  the  use  of  the  trephine,  AVagner 
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into,  the  bone,  is  a  reason  for  exploring  tlie  wound,  even  if  no  sym- 
ptoms of  compression  are  present.  (/>)  If  the  patient  recover  from  the 
immediate  effects  of  the  fractm-e,  injur}'  to  the  inner  table,  insufficient 
to  cause  symptoms  at  the  time,  and  not  detectable  save  by  an  operation, 
may  be  present  all  the  time  and  cause  much  future  trouble.  In  the 
words  of  Prof.  Xancrede  (Intern.  Encycl.  of  Surgery,  vol.  v.  p.  24)  : 
'•  Undoubtedl3\  many  patients  recover  in  whom  the  bone  is  not  elevated, 
but  in  too  many  epilepsy,  insanity,  chronic  cerebral  iri'itation,  &c.. 
render  life  a  burden,  and  operations  are  then  required,  which  often 
prove  useless.*  ....  Operations  for  epilepsy  show  at  times  that,  in  the 
effort  to  brido-e  across  the  irreg-ular  fragments,  and  from  the  constant 
irritation  due  to  the  cerebral  pvilsation  driving  the  dura  mater  against 
the  bony  fragments,  Nature  throws  out  osteophj'tic  growths,  which 
eventually — perhaps  after  years — set  up  serious  trouble."  The  surgical 
treatment  of  traumatic  epilepsy  is  now,  when  a  large  number  of  cases 
operated  upon  have  been  honestly  ■\\'at died,  found  to  be  very  disappoint- 
ing (p.  222).  It  is  by  a  more  frequent  immediate  exploration  of  all 
doubtful  injuries  to  the  head  that  we  ma}*  best  hope  to  bring  about  a 
diminishing  frequency  of  traumatic  epilepsy,  (c)  Locality  is,  of  itself. 
an  indication  for  interference.  Thus  aphasia  ma}*  follow  on  a  fi'acture 
over  the  region  of  the  anterior  inferior  angle  of  the  left  parietal,  and 
paresis  on  one,  apparent!}'  trivial,  over  the  motor  area.  Moreover,  it  is 
injuries  to  the  frontal  and  parietal  regions  which,  if  left  unexplored  or 
insufficiently  treated,  are  so  liable  to  be  followed  by  epilepsy. 

ii.  Simple  Depressed  Fractures. — Where  svmptoms  of  compression 
are  present,  operative  interference  is  the  only  course  open.  But  where 
no  such  symptoms  are  present,  the  expectant  treatment  is  by  most 
surgeons  held  to  be  sufficient.  We  may  perhaps  come  best  to  a 
decision  as  to  using  operative  intei'ference  in  simple  depressed 
fractures,  without  symptoms,  by  dividing  them  into  the  three  following- 
groups  : — 

1.  Where  the  depression  extends  over  a  considerable  area,  where  it 
is  slight  in  degree  (e.ij.,  not  more  than  a  sixth  of  an  inch),  especiall}' 
if  the  patient  be  voung  and  the  bones  yielding,  expectant  treatment  is 
no  doubt  the  best. 

2.  But,  on  the  other  hand,  where  the  depression  is  limited  and 
defined,  where  the  depressed  fragment  not  only  afiects  a  small  area, 
but  is  turned  down  angularlv  or  edgeways,  operative  interference 
should  be  resorted  to  at  once,  even  though  no  s}"mptoms  are  present, 

(Yolkinann's  Sanind.  Jdin.  Vortrdge,  pp.  271,  272) — I  am  indebted  to  Prof.  Xaucrede  for 
this  reference — points  out  that  it  has  been  shown  in  more  rhan  one  instance  that  even  a 
hair  caught  in  a  fissure  vrM.  certainly  produce  infection  if  not  promptly  removed.  The 
same  writer  puts  the  mortality  of  immediate  trephining  at  only  i'23  ;  that  when  twenty- 
four  hours  or  more  had  elapsed,  at  33'33  per  cent. 

*  Dr.  Gunn  (Traits.  Amer.  Surg.  Assoc,  vol.  i.  p.  89),  speaking  of  later  trephining 
for  the  relief  of  old  depressed  fractures,  says :  •'  Although  results  of  these  secondary 
operations  do  not  show  a  flattering  percentage  of  success,  I  think  that  the  reason  may 
be  looked  for  in  the  late  period  at  which  the  operation  is  performed.  It  is  rare  that 
the  patient  submits  to  the  dreaded  operation  till  years  have  been  wasted  in  the  vain 
endeavour  to  eflfect  a  cure  by  medication.  In  the  meantime,  the  constant  irritation  has 
begotten  a  permanent  impression  upon  the  brain  and  nervous  system,  which  remains 
after  the  offending  point  of  irritation  has  been  removed." 


DKriJKSSKF)  FKACTl'KKS  OK  TirK  SKTrLL.  199 

and  wht^tlu'i"  tlieiv  is  a  wound  or  no,  to  i)ivvent  the  onset  of  dangers, 
immediate  and  remote,  fully  alluded  to  later  on. 

3.  There  is  a  large  class  of  cases  intermediate  between  the  above, 
where  the  fracture  is  a  simple  one,  where  symptoms  are  absent,  and 
where  the  depression  is  sufficient  to  cause  anxiety,  though  not  so 
sharply  defined  as  to  call  imperative!}^  for  operation.  Here,  when  in 
doubt  as  to  the  severity  of  the  case,  the  surgeon,  if  able  to  rely  on  his 
operative  skill  and  on  the  wound  running  an  aseptic  course,  will  do  best 
to  explore  the  fracture.  This  is  especially  the  case  in  fractures  of  the 
frontal  and  parietal  regions,  owing  to  the  frequency  with  which  these 
are  followed,  at  a  later  date,  by  epilepsy. 

Finally,  in  any  fracture  in  which  the  question  of  operative  inter- 
ference arises,  the  kind  of  violence  must  be  remembered.  Was  this 
concentrated  over  a  small  area,  and  thvis  likely  to  bring  about  serious 
depression  and  comminution  of  the  internal  table,  or  was  it  indirect 
and  diffuse,  and  thus  likely  to  have  produced  a  long  fissure-fracture 
with  little  depression,  but  perhaps  tearing  open  meningeal  vessels  or 
sinuses,  ojiening  up  the  middle  ear,  nose,  or  pharynx,  and  spreading 
far  into  the  base  ? 

Lijliience  of  Site. — It  is  often  said  that  a  depressed  fracture,  even  if 
distinctly  marked,  over  the  frontal  sinuses,  does  not  require  operative 
interference,  and  that  any  such  steps  should  be  avoided  for  fear  of 
leaving  a  fistulous  opening  leading  to  passage  of  air  and  troublesome 
emphysema.  But  it  mnst  be  remembered  that  these  sinuses  do  not 
appear  before  the  age  of  fifteen  or  sixteen,  and  that,  even  in  adult 
skulls,  the  extent  of  their  development  is  most  uncertain,  the  sinuses 
being  sometimes  represented  by  a  small  unilateral  cell  instead  of  fair- 
sized  bilateral  cavities.*  Other  sites,  which  it  is  well  to  avoid  in 
trephining,  if  possible,  are  the  position  of  large  sinuses,!  that  of  the 

*  Hilton,  6rU]/'s  Soup.  Hep.,  second  series,  vol.  viii.  p.  362.  JVotes  on  the  Cranhcni, 
p.  8  ct  seq.     See  p.  261,  a  case  of  fatal  injury  to  this  region. 

t  It  is  worth  while  to  bear  in  mind  that  if  a  large  venous  sinus  is  opened  into,  the 
haemorrhage  is  usually  at  once  arrested  by  very  moderate  pressure  applied  at  the  right 
spot.  The  pressure  should  be  made  by  a  sterilised  finger,  and  kept  up  if  needful  by 
a  pledget  of  sterilised  aseptic  gauze,  left  in  situ  for  two  or  three  days  if  possible. 
Dr.  Cameron  {Lancet,  1884,  vol.  i.  p.  931)  was  able  to  complete  a  trephining  while  very 
slight  pressure  with  lint  controlled  the  bleeding  from  a  wound  in  the  superior  longi- 
tudinal sinus.  He  points  out  that  the  imaginary  fear  of  fatal  haemorrhage  from  such 
a  wound  may  at  times  deter  from  a  necessary  operation  with  the  trephine,  and  it  is 
well  that  it  should  be  dissipated.  Dr.  Hopkins  {Ann.  of  Surg.,  vol.  ii.  No.  7,  p.  67), 
in  a  case  of  extensive  compound  fracture  of  the  skull,  found  that  a  small  lint-compress, 
dusted  with  iodoform,  lightly  applied  to  a  wound  in  the  superior  longitudinal  sinus 
exposed  by  elevation  of  fragments,  readily  arrested  the  haemorrhage,  which  persevering 
efforts  with  tenaculum-forceps  had  failed  to  check  with  a  ligature.  Dr.  Farkes  {Ann, 
AnMt.  and  Surg.,  vol.  viii.  p.  118),  in  treating  a  wound  caused  by  a  fracture  of  the  skull, 
arrested  the  terrific  haemorrhage  first  by  pressure,  and  then  by  introducing  three  fine 
catgut  sutures.  These  entirely  closed  the  rent  and  controlled  all  bleeding,  and  though 
the  calibre  of  the  sinus  was  reduced  fuUy  one-third,  and  the  sinus  bulged  markedly 
at  the  anterior  extremity  of  the  sutured  wound,  showing  interference  with  the  back- 
ward blood-flow,  there  was  no  evidence  of  cerebral  disturbance  due  to  this  interference 
^vith  so  large  a  column  of  blood,  the  wound  healing  well  with  antiseptic  precautions. 
The  strictest  antiseptic  methods  should  be  employed  in  dealing  with  wounds  of  these 
sinuses  owing  to  the  great  risk  of  septic  phlebitis  and  pyemia. 
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trunk  and  chief  branches  of  the  middle  meningeal  arter}^,*  and  also  the 
lines  of  the  sutures,  apart  from  any  subjacent  sinuses,  as  here  the  dura 
mater  is  firmly  attached,  unless  it  chance  to  be  loosened  by  a  violent 
blow.  Age,  too,  must  have  proper  weight  attached  to  it,  it  being  well 
known  that  in  the  first  few  years  of  life  a  very  considerable  depression 
may  take  place  after  an  injury,  and  yet  be  followed  by  absence  of  head 
symptoms  and  by  spontaneous  recovery.f 

iii.  Punctured  Fractures. — Here,  however  slight  be  the  injury  to  the 
outer  table,  that  inflicted  upon  the  inner  is  certain  to  be  much  more 
serious.  And  the  more  the  dijoloe  is  present,  the  more  extensive  will 
be  the  damage  which  its  fragments,  when  driven  down,  will  inflict 
iipon  the  brittle  inner  table.  It  must  be  remembered  that  punctured 
fractures,  with  all  their  serious  results,  may  be  caused  by  blunt,  though 
pointed,  bodies  as  well  as  by  sharp  ones.;!:  Instances  of  these  are, 
blows  with  a  pickaxe,  fragments  of  brickbat,  coal,  stone,  the  trigger  of 
a  clubbed  gun,  or  falls  on  a  fender-ornament.  Immediate  operative 
interference — and  here,  owing  to  the  limited  injury  to  the  outer  table, 
the  trephine  will  be  called  for — is  imperatively  demanded  in  all 
punctured  fractures,  however  insignificant  be  the  damage  to  the  scalp 
and  outer  table. § 

iv.  In  some  Cases  of  Fracture  about  the  Inner  Angle  of  the 
Orbit. — A  small  trepliine  should  always  be  used  (together  with  a  small 
gouge)  in  exploring  those  grave  injuries  which  may  be  caused  by 
direct  violence  from  thrust-wounds  at  the  inner  angle  of  the  orbit, 
or  root  of  the  nose — e.j7.,with  scissors,  slate-pencils,  ferrules  of  walking- 
sticks,  &c. 

The  apparent  slightness  of  these  injuries,  the  trifling  wound,  the 
period  of  latency  of  symptoms,  and  the  onset  of  fatal  brain  mischief — 


*  The  treatment  of  hemorrhage  from  the  middle  meningeal  artery  is  given  at  p.  215. 

f  Good  instances  of  this  are  given  by  Mr.  Le  Groa  Clark  (^Diagnoms  of  Visceral 
Lesions,  p.  94),  Mr.  Bryant  {Surgery,  2nd  ed.  vol.  ii.  p.  357),  Prof.  Nelaton  {Pathologie 
chirurgicalc,  tome  ii.  p.  149).  The  last  two  are  accompanied  by  illustrations.  On  the 
other  hand,  a  case  by  Dr.  Haynes,  of  Evesham  {Brit.  3Ied.  Joiirn.,  1897,  "^ol-  i-  P-  203), 
shows  that  urgent  symptoms  may  arise  very  early  in  life.  A  child,  aged  two  years  and 
five  months,  after  a  slight  fall  was  found  to  have  a  deep  indentation  on  the  upper 
part  of  the  right  side  of  the  head,  and  convulsive  twitchings  of  the  left  arm  and  leg. 
Dr.  Haynes,  on  exploring  the  injury,  found  a  fracture  "  with  a  good  deal  of  depression." 
An  uninterrupted  recovery  followed  after  trephining  and  elevation  of  the  bone. 

J  Prof.  Nancrede  (Joe.  supra  cit.,  p.  18)  points  out  that  a  punctured  fracture  caused 
by  a  sharp  instrument  may  consist  of  merely  a  splitting  off  of  a  small  scale  of  the  inner 
table,  but  that  a  blunt-pointed  body  will  comminute  the  inner  table  extensively  by 
breaking  up  the  diploe. 

.  §  "Hence  it  foUows  that  exploratory  perforation  of  the  cranium  is  justifiable  in 
all  cases  where  the  nature  of  the  impinging  force  or  the  appearance  of  the  external 
table  renders  spiculation  of   the  inner  table  probable ;   provided  that  less  danger  to 

life  and  health  is  inherent   in  perforation  than   in   the   probable   spiculation 

Whenever  the  fracture  presents  the  possibility  of  the  inner  table  being  detached  and 
splintered  more  extensively  than  the  outer,  I  should  be  inclined  to  advise  perforation. 
In  other  words,  I  would  cut  the  scalp  to  see  the  condition  of  the  outer  table,  and  I  would 
cut  the  bone  to  see  the  condition  of  the  inner  table,  in  every  case  where  the  risk 
of  obscure  knowledge  is  greater  than  the  risk  of  divided  scalp  and  perforated  bone." 
— Dr.  Roberts,  Ann.  of  Surg.,  vol.  ii.  No.  7,  p.  14. 
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inevitable,  tliougli   delayed,  if   let  alone — are   all    well    shown  in  the 
following::  case  of  lSh\  Hulke's  :  * 

A  little  girl,  aged  6  years,  falling  with  a  piece  of  slate-pencil  in  her  hand,  it  pierced 
lier  right  eyebrow  near  its  inner  end,  and  broke  short  off.  Admitted  soon  after  into 
Middlesex  Hospital,  the  house-surgeon  took  out  of  the  wound  several  splinters  com- 
posing, he  thought,  the  whole  piece,  covered  the  wound  with  a  pad  of  lint,  and  had  the 
child  placed  in  bed.  Her  general  condition  did  not  betray  the  serious  nature  of  the 
injury.  She  slept  quietly  through  the  night,  and  next  morning  did  not  appear  mucli 
worse  for  the  accident.  In  the  afternoon,  when  I  then  first  saw  the  child,  I  detected 
with  the  probe  another  splinter  of  the  pencil,  and,  enlarging  the  little  puncture,  exposed 
a  piece  of  pencil  tightly  plugging  a  hole  in  the  bone.  Enough  of  this  was  cut  away 
cautiously  with  a  gouge  to  allow  the  pencil  to  be  grasped  with  a  forceps.  It  proved  to 
be  shattered,  and  splinters  representing  a  cylinder  three-quarters  of  an  inch  long  were 
removed.  Intracranial  inflammation — indicated  by  convulsions,  delirium,  a  high 
temperature  (103°)  and  rapid  pulse  — supervened.  On  the  ninth  day  after  the  injury 
the  temperature  fell  to  97"5°  (the  child  had  passed  a  quiet  night,  and  took  her  food 
better),  and  from  this  date  it  continued  subnormal,  or  only  slightly  exceeded  the  normal 
average,  until  the  sixteenth  day,  when  it  rose  suddenly  to  104°.  AVith  this  elevation 
of  temperature  were  associated  restlessness,  delirium,  a  flushed  face,  screaming, 
vomiting,  convulsions,  and  coma.  Death  occurred  about  twentj^-four  hours  later.  At 
the  necropsy,  a  large  abscess  was  found  in  the  frontal  lobe  of  the  right  hemisphere. 
It  enclosed  a  piece  of  isencil  about  an  inch  long,  and  it  had  evidently  quite  recently 
burst  into  the  anterior  horn  of  the  lateral  ventricle.  It  is  a  matter  of  regret  that  the 
trephine  was  not  employed  instead  of  cutting  away  the  bone  around  the  pencil,  which 
had  the  effect  of  loosening  the  splinters,  and  contributed  to  the  fatal  mistake  that  the 
whole  piece  of  pencil  had  been  removed. 

V.  FoK  THE  Removal  of  Foreign  Bodies  Fissuring  or  Fracturing 
THE  Skull. — These  are  rare — e.g.,  penknife-blades,  pieces  of  stone, 
bullets,  &c.  To  ensure  certainty  of  complete  removal  the  trephine  will 
usually  be  required. 

The  following  cases  show  how  the  gravest  results  may  ultimately 
folloW'  on  the  overlooking  of  a  small  piece  of  knife-blade.  Both  (the 
first  case  especially)  are  good  instances  of  the  long  time  which  occasion- 
ally intervenes  between  the  injury  and  the  onset  of  urgent  symptoms 
due  to  abscess. 

The  first  case  is  given  by  M.  Dupuytren  :  f 

"  II  y  a  huit  ou  dix  ans.  un  jeune  homme  recut  dans  une  querelle  uu  coup  de  couteau 
sur  le  sommet  de  la  tete  ;  ce  couteau  se  rompit  dans  la  crane,  apres  I'avoir  perfore.  Le 
chirurgien  qui  pansa  le  malade  n'examina  point  avec  tout  le  soin  desirable  I'etat  de  la 
plaie ;  il  en  rapprocha  les  bords,  et  le  malade  guerit.  Plusieurs  annees  se  passerent 
sans  accidents  ;  seulement,  de  temps  en  temps,  la  malade  ressentait  des  douleurs  dans 
sa  cicatrice.  Au  bout  de  quelques  annees,  sans  cause  connue,  il  lui  suivait  un 
assoupissement  tres-fort  de  la  fievre  ;  il  vint  a  I'Hotel-Dieu  et  y  f  ut  re^u.  En  examinant 
sa  cicatrice,  je  sentis  qu'elle  etait  soulevee  et  dessous  elle  un  corps  etranger ;  j'incisai 
et  fis  I'extraetion  d'une  portion  pointue  de  lance  de  couteau,  k  I'aide  du  trepan.  Les 
accidents  persisterent,  il  s'y  joignit  la  paralysie  du  cote  du  corps  oppose  a  celui  de  la 
tete  qui  etait  blessee.  J'incisai  la  dure  mere,  il  ne  sortit  rien ;  je  plongeai  un  bistouri 
avec  precautions  dans  le  cerveau,  et  il  jaillit  de  suite  un  flot  de  pus.     Le  soir  meme  de 

*  Sffst.  of  Surg.,  vol.  i.  p.  586.  As  here  pointed  out,  the  injury  is  especially  likely 
to  be  overlooked  if  the  instrument  has  slipped  under  the  lid,  and  so  reached  the  roof 
of  the  orbit  and  base  of  the  skull,  leaving,  it  may  be,  merely  a  patch  of  ecchymosis 
on  the  conjunctiva. 

f  Leqons  orales  de  Clin.  Chirnrrj.,  second  ed.  voL  vi.  p.  146. 
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cette  operation,  tons  les  accidents  disparurent,  la  fievre,  la  somnolence  et  la  delire; 
et  le  malade  guerit." 

In  the  following  case  of  Prof.  Xancrede's,*  the  apparent  slightness 
of  the  injury,  the  long  absence  of  symptoms,  then  their  sudden  onset, 
the  difficulties  met  with  during  trephining,  the  results  of  promptly 
meeting  them,  and,  finally,  death  due  to  a  hernia  cerebri,  are  all 
deserving  of  careful  attention  : 

'On  March  6th,  J.  Y.,  aged  ig,  walked  into  the  Episcopal  Hospital,  complaining  of  a 
sore   on   the   top   of   his  head,  the  result  of   a  blow  received  two  mouths  previously. 
On  examining  the  wound,  in  the  centre  of  an  ulcer,  located  about  the  position  of  the 
left  middle  parietal  lobe,  was  found  the  broken  edge  of  a  knife-blade.     On  being  told 
of  this  he  seemed  thorouglily  surprised.     But  little  could  be  made  out  as  regards  the 
incidents  of  the  attack,  except  that  a  man  had  struck  him  on  the  top  of  the  head  so 
forcibly  that  he  had  fallen  on  his  hands  and  knees,  but  had  recovered  himself  almost 
immediately.     He  said  that  he  did  not,  at  that  time  or  afterwards,  lose  consciousness, 
nor  had  he  had  even  a  headache.     All  symptoms  of  brain  injury  were  absent.     He  did 
not  complain  of  any  pain  or  uncomfortable  sensation  when  the  knife-blade  was  removed, 
but  in  the  afternoon  of  the  same  day  he  had  slight  pains  in  the  head.     March  7 :  He 
had  slept  well.     No  headache,  temperature  100°.     Slight  retinal  hypertemia.     March  8  : 
Epileptiform  seizures  set  in  to-day,  beginning  with  tAvitching  of  the  right  arm,  but  soon 
becoming  general.     Prof.  Nancrede  trephined  over  the  seat  of  injury,  the  bone  removed 
showing  a  slight  depression  of  the  inner  table.     The  position  which  the  blade  had 
occupied  could  be  seen  in  the  dura  mater,  there  being  an  opening  surrounded  with 
dense  cicatricial  tissue.     The  dura  mater  did  not  seem  to  be  congested,  and  there  was 
evidently  no  pus  or  fluid  beneath  it.     During  the  next  three  weeks  the  tits  apparently 
ceased,  but  symptoms  indicating  cerebral  abscess— viz.,  temperature  often  low,  gyi^-gS", 
slow  pulse,  marked  mental  dulness— set  in.      March  30th:  Temperature  99°,  pulse  70. 
The  patient  was  unconscious,  with  right-sided  hemiplegia,  and  rapidly  sinking.     Prof. 
Nancrede,  on  reflecting  the  flap  covering  the  trephine  hole,  found  it  filled  by  the  tensely 
stretched  dura  mater,  pulsating  strongly.     A  small  incision  was  made  through  this,  but 
nothing  was  evacuated.     The  coma  rapidly  deepening,  an  aspirator  needle,  connected 
with  a  vacuum,  was  passed  in  at  three  or  four  different  spots  to  the  depth  of  if  inch,  but 
with  no  result.     Feeling  convinced  that  pus  was  present,  and  from  the  symptoms  that 
it  was  compressing  the  ascending  frontal  and   parietal  convolutions,  Prof.   Nancrede 
proceeded  to  set  a  large-crowned  trephine  in  front  of  and  below  the  first  opening,  which 
was  sli-htly  behind  the  fissure  of  Kolando.     Before  the  skuU  was  half  divided  both  pulse 
and  respiration  ceased.     The  operation  being  rapidly  completed,  the  dura  mater  was 
incised  without  result.     At  this  moment  a  large  drop  of  pus  oozed  up  through  one  of 
the  aspirator  punctures.     A  knife  being  plunged  into  the  brain  substance,  from  i  to  2 
ounces  of  pus  were  evacuated.     The  patient  appeared  to  be  quite  dead,  but  vigorous 
and  prolonged  artificial  respiration  revived  him.     The  next  day  a  hernia  cerebri  as 
lar-e  as  a  walnut  was  protruding  from  the  wound  in  the  dura  mater.     This  increased 
inlize,  and  broke   down,  the  patient  dying  on  April    4-      At   the  autopsy  the  left 
parietal  lobe  formed  an  enormous  abscessrcavity,  the   abscess  being  superficial,  and 
destroying  the  greater  portion  of  the  upper  part  of  the  left  hemisphere. 

TREPHINING  t    IN    FRACTURED    SKULL 
(Figs.  88  and  89). 
The  scalp  having  been  shaved  and  thoroughly  cleansed  (p.  304),  the 


*  Intern.  Encycl.  of  Surg.,  voL  v.  p.  83.  ,  .  ^ 

+  It  has  been  already  stated  that  in  many  cases  of  depressed  fractures,  after  exposure 
of  the  fragments,  a  pair  of  dressing-forceps  and  an  elevator  may  do  aU  that  is  required. 
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patient  brong'lit  iiiuler  the  iiilluence  of  A.C.E.  or  cliloroforni,*  imless 
ji  condition  of  iniconscionsness  renders  this  niniecessary,  tlie  head  is 
supported  on  sand-bags  at  a  convenient  lieiglit.  The  fracture  is  next 
exposed,  the  oUI-fasliioned  crucial,  T-  or  Y-shaped  incisions  being  now, 
when  possible,  replaced  by  the  semilunar  Hap  of  Mr.  Horsley.f  The 
incisions  shoiild  \isually  go  down  to  the  pericranium,  and  this  should 
be  raised  by  a  crucial  incision  cleanl}''  and  regularl}'  off  the  bone,  whei'c^ 
it  is  intended  to  apply  the  trephine.  Jf  it  be  needful  to  operate  through 
tlie  temporal  nuiscle,  its  fibres  must  be  sufficiently  severed  and  raised 
with  tlie  tiaps,  it  being  somewhat  more  difficult  to  separate  the  perios- 
teum here,  on  account  of  its  thinness  in  this  region,  and  more  intimate 
adhesion  to  the  subjacent  bones. j  In  refiecting  the  flaps,  free  hajmor- 
rhage  is  nearly  always  met  with,  especially  in  the  case  of  the  cliief 
superficial  trunks  and  the  deep  temporal  arteries,  but  this  is  promptly 
and  easily  arrested  by  the  use  of  Spencer  Wells's  forceps,  which  act  as 
most  useful  retractors,  taking  up  but  little  room,  while  at  the  same 
time  they  arrest  the  hasmorrhage.  If  bleeding  continues  from  any 
crack  in  the  bone  which  may  now  be  found,  it  will  only  cease  on  the 
elevation  of  the  fragment,  or  on  the  exposure  of,  and  the  dealing  with, 
any  subjacent  clot.  The  fracture  being  now  in  view,  and  it  being 
found  impossible  to  introduce  an  elevator  or  pair  of  dressing-forceps, 
even  after  sawing  off  any  projecting  angle  of  bone,  the  surgeon  must 
decide  where  to  place  his  trephine.  In  doing  so,  he  must  choose  a  spot, 
if  possible,  clear  of  a  sinus  (p.  199)  or  large  branch  of  the  middle 
meningeal  artery  (p.  2I4),§  and  one  which  will  at  the  same  time  support 
firmly  the  pressure  needed  in  the  working  of  the  trephine.  Thus  the 
pin  and  the  greater  part  of  the  trephine-crown  are  placed  on  sound 
bone  (Fig.  88),  while  a  small  part  of  the  trephine  usually  overhangs  a 
depressed  fragment.  But  if  the  surgeon  fears  that  the  fragments  are  in 
contact  with  the  dura  mater,  and  perhaps  injuring  it,  and  that  the 
jarring  movement  of  the  trephine  coming  in  contact  with  one  ma}^ 
be  pernicious,  he  will  so  place  his  trephine  that  it  rests  entirely  on 
sound  bone,  any  intervening  bridge  being   easily  cut  away.      A  spot 


That  the  trephine  itself  is  not  always  needed  should  be  clearly  understood,  as  it  is 
probable  that  elevation  of  fragments  might  often  most  wisely  have  been  performed 
had  it  not  been  for  the  absence  of  a  special  instrument,  wrongly  supposed  to  be 
essential,  or  for  the  dread  of  an  operation  of  undoubted  severity  with  its  necessary 
laceration  of  the  vascular  diploe,  and  requiring  delicacy  and  skill  also. 

*  I  much  prefer  these  anaesthetics,  if  possible,  in  cases  of  trephining,  on  account  of 
the  greater  excitement  and  congestion  which  are  usually  associated  with  ether.  But 
whenever  it  is  possible,  and  especially  when  the  pulse  and  breathing  are  falling, 
anaesthetics  should  be  dispensed  with.  Where  there  is  any  tendency  to  drowsiness 
or  coma  "  the  anaesthetist  should  attempt  to  secure  an  analgesic  rather  than  a  true 
anaesthetic  state"  (Hewitt,  AnccittheticH  and  their  Administration,  p.  54). 

t  See  below,  p.  305.  The  flap  has  these  advantages : — (i)  It  is  readily  detached, 
and  (2)  it  exposes  the  bone  freely.  (3)  It  allows  of  more  thorough  use  of  antiseptics. 
(4)  It  prevents  the  occurrence  of  a  hernia  cerebri. 

X  The  greater  thickness  of  the  soft  parts  which  will  here  form  the  cicatrix  will,  in  a 
measure,  make  up  for  the  difficulty  in  preserving  the  periosteum. 

§  If  it  is  really  needful  to  trephine  over  one  of  these  vessels,  the  remarks  at  p.  215 
will  show  how  the  haemorrhage  should  be  met. 
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being  thus  chosen,  a  trephine  of  appropriate  size  is  taken.*  with  the 
centre-pin  protruded  for  about  a  tenth  of  an  inch,  and  firmly  fixed  in 
this  position,  tlie  trephine  being  so  grasped  in  the  hand  that  the  index 
finger  steadies  the  centre-pin  screw  when  the  bone  is  entered.  The 
instrument  is  now  firmly  ap^^lied  to  the  bone,  the  centre-pin  being  bored 
inwards,  and  as  soon  as  the  teeth  feel  the  bone  the  trephine  is  worked 
from  left  to  right  and  then  from  right  to  left,  care  being  taken  to  exert 
equal  pressure  in  both  directions.  While  the  first  groove  is  being  cut, 
the  movements  of  the  trephine  must  be  light  and  quick,  but  without 

Fill.  88. 


Compouud  depressed  fracture  of  "gutter"  form.    There  being  no  comminution,  the  trephine 
has  been  placed  close  to,  and  in  part  overhangs,  the  fracture.     (Hutchinson.) 

jerking,  the  tendency  of  the  instrument  to  slip  being  met  bj?"  steady 
bearing  on  the  centre-pin.  and  by  keeping  the  left  forefinger  at  first  on 
the  bone  close  to  the  trephine. 

As  soon  as  a  groove  sufficient  to  keep  the  trephine  steady  has  been 
cut,  the  pin  is  drawn  upwards,  and  so  fixed.  The  rotator}^  movements 
alternating  from  side  to  side  ai'e  now  continued,  care  being  taken  to 
bear  as  evenly  as  possible  on  every  part  of  the  circle,  till  the  diploef 
(if  this  be  present)  is  reached.  This  is  known  by  the  easier  working  of 
the  instrument,  and  by  the  softer  sound.     On  the  living  body  at  least, 


*  One  I  inch  in  diameter  is  usually  ample.  The  conical  trephine  is  said  by  American 
surgeons  (e.g.,  Nancrede,  loc.  supra  cit.,  p.  96 ;  Dr.  Hopkins,  Ann.  of  Surg.,  vol.  ii.  No.  7, 
p.  69)  to  be  safer  than  the  ordinary  one,  it  being  almost  impossible,  owing  to  its 
greater  steadiness,  to  injure  tlie  brain  with  it,  if,  as  the  deeper  part  of  the  internal 
table  is  divided,  any  undue  pressure  should  be  made.  But  if  used  with  ordinary  skill, 
the  old  form  of  trephine  is  perfectly  safe.  The  modified  burr  of  the  dental  engine  has 
been  found  to  work  accurately  by  some  American  surgeons — e.g.,  Dr.  Roberts  (loc.  supra 
,./;.) — especially  in  removing  large  areas  of  bone.  The  use  of  saws  worked  by  electricity 
is  referred  to  at  pp.  195,  305,  Gigli's  saws  at  p.  306,  and  the  forceps  of  De  Vilbiss  at  p.  308. 

f  This  is  absent  in  early  life  and  in  the  aged.  Again,  over  a  large  part  of  the 
squamous  bone  and  in  the  occipital  fossffi,  diploe  is  never  met  with.  Thus,  in  cases 
where  the  diploe  is  absent,  especially  in  the  thinned  calvaria  of  an  aged  corpse,  it  is 
quite  possible,  by  using  haste  or  force,  to  jam  the  crown  of  bone  in  upon  the  brain. 
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owiiin'  to  tlu>  oo/iii^'  tViiiii  (111'  \  ;is('iil;ir  parts  around,  tlio  Itlood-slaiiiiiiL;' 
ot"  tht*  boiu'-dust  dcscriht'd  as  lakiiij;"  j)huH'  at  this  staL;'o  is  lial)l('  to  In- 
fallacious. 

Throughout  tlu>  opt'ration.  but  especially  now  as  the  thiiinei-  table  is 
being  reached,  every  care  must  l)e  taken  to  keep  the  circle  of  equal 
depth — (l)  by  pressing  on  tlit«  saw  e\(idy;  (2)  by  making  it  bite  in 
equally  from  right  to  left  and  from  lei'l  lo  right;  (3)  l)y  remembering 
that,  owing  to  the  skidl  being  spheroidal  in  shaj)e,  it  is  impossible, 
without  the  greatest  carefulness,  to  ki'ep  the  groove  of  equal  depth  all 
round;  (4)  by  bearing  in  mind  that  while  the  average  thickness  of  the 
adult  skull  is  one-fifth  of  an  inch,  the  thickness  varies  so  much  that  it 
is  almost  alwa3'S  greater  at  one  part  of  a  trephine-circle  than  at  another* 
(Fig.  89).  Thus  at  frequent  intervals  the  fiat  end  of  a  trephine-probe, 
or  a  quill  cut  to  a  point  (either  being  first 
sterilised),    must    be    carefully    introduced    at  pj^  g^ 

difterent  spots,  and  when  the  circle  is  found 
to  be  deeper  on  one  side  (still  more  if  it  is 
perforated)  the  trephine  must  be  so  slanted 
that  its  teeth  are  only  cutting  on  that  part 
of  the  groove  which  is  still  shallow.  When 
the  groove  has  been  made  sufliciently  deep, 
and  careful  examination  finds  three  or  four 
points  of  penetration,  the  bone  may  be  re- 
moved by  inserting  the  ele\'ator  at  the  deepest  part  of  the  groove  and 
lifting  up  the  disc  of  bone  b}^  carefully  making  a  fulcrum  of  the  sound 
bone  or  of  a  finger. 

If  profuse  ha3morrhage  occur  on  raising  eitlier  the  disc  of  bone  or  a 
depressed  fragment,  it  will  probably  come  either  from  a  branch  of  the 
middle  meningeal  arterj'-  or  from  a  sinus.  The  treatment  of  the  former 
is  given  at  p.  215  :  in  the  latter  case  pressure  should  be  at  once  applied 
by  means  of  a  pledget  of  sterilised  gauze  ;  if  this  has  to  be  tucked  under 
an  edge  of  bone  to  control  the  bleeding,  a  ligature  of  sterilised  silk 
should  be  fastened  on  to  it,  to  secure  its  withdrawal  in  about  three  days' 
time  (p.  199). 

In  the  case  of  a  punctured  fracture,  a  full-sized  inch  trephine  slioidd 
be  applied,  so  as  to  remove  the  outer  table  around  the  immediate  neigh- 
bourhood of  the  punctiire,  and  thus  expose  freely  the  damage  to  the 
inner  table. 

If  after  removing  a  crown  of  bone  more  room  is  still  required,  this 
may  be  obtained  either  b}''  taking  out  a  second  crown  close  by,  and 
joining  the  two,  or  by  the  use  of  a  Hey's  saw  or  the  forceps  of  De 
Vilbiss  (p.  308),  or  of  Hoffmann's  forceps ;  if  the  latter  instrument  be 
used  it  must  be  of  reliable  temper. 

If  the  old-fashioned  crucial  incision  lias  been  employed,  Mr.  West 
recommends  that  the  periosteum,  which  should  be  carefully  preserved, 


*  Mr.  Holden's  words  (^Landmarks,  p.  5)  are  excellent :  ••  Think  thai  you  are  operating 
on  the  thinnest  skull  ever  seen,  and  thinner  in  one  half  of  the  circle  than  the  other." 
Sir  A.  Cooper  (^Surgery,  vol.  i.  p.  188)  thus  speaks  of  the  operation:  "Some  people  say 
that  this  is  a  trifling  operation,  not  difficult  to  i)erform,  nor  dangerous;  but  thcj' 
deceive  you  :  it  is  one  of  the  most  dangerous  operations  in  surgery;  whilst  performing 
it  there  is  but  a  single  step — a  small  network — between  your  patient  and  eternity." 
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should  lie  adjusted  with  catgut  sutures,  this  precaution  tending  to 
prevent  any  subsequent  hernia  cerebri.  Sufficient  drainage  must  be 
provided  in  those  cases  which  require  it,  e.ij.,  Avhere  sepsis  is  present,  or 
where  a  large  cavity  is  left  under  the  flap,  in  which  fluid  will  collect. 
Any  drainage-tube  used  should  be  brought  through  the  lowest  part  of 
the  flap,  hj  puncture  if  needful,  and  stitched  to  the  skin. 

With  the  same  view,  in  order  to  diminish  the  subsequent  gap,  any 
detached  fragments  of  bone — which  should  have  been  kept  in  hot 
(T.  105°)  bichloride  solution,  i  in  3000 — may  be  placed  across  the 
aperture  in  the  skull,  it  having  loeen  found  by  Prof.  Macewen*  tliat 
they  Avill  adhere  and  give  no  further  trouble.  Any  bone  thus  used 
must  be  rendered  absolutely  aseptic.  If  any  fragments  are  too  large, 
they  may  be  cut  up  with  a  sharp  bone-forceps  or  chisel.  Sufficient 
drainage  is  then  to  be  provided  b}^  fine  tubes  or  drains  of  horsehair  (a 
drainage-tube  being  generally  used  where  the  dura  mater  has  been 
opened,  where  the  brain  has  been  damaged,  and  in  all  cases  of  cerebral 
abscess),  sutures  inserted,  and  dressings  applied. 

The  terse  summing  up  of  Dr.  Amidon  (^Ann.  of  Surg.,  No.  3,  vol.  i.) 
may  here  be  quoted :  "  Let  the  operation  always  be  done  with  anti- 
septic precautions.  Try  and  secure  only  proximate  coaptation  of  the 
flaps.  Provide  the  freest  possible  drainage.  Use  coldf  antiseptic 
dressings  without  much  compression.  Enjoin  the  strictest  quiet  in 
a  posture  facilitating  drainage." 

TREPHINING    FOR    PUS    BETWEEN    THE    SKULL    AND 
DURA    MATER. 

While  the  mode  of  using  the  trephine  here  will  in  no  way  differ  from 
that  already  given,  a  few  practical  remarks  will  l^e  made  on  this  most 
important  condition. 

*  Ann.  of  Surg.,  Oct.  and  Nov.  1887.  On  this  subject  I  would  refer  my  readers  to 
Prof.  Macewen's  case  (p.  123).  Where  several  depressed  fragments  have  required 
removal,  suitable  pieces,  if  sterile,  may  be  replaced  if  the  dura  mater  be  intact.  Union 
may  be  expected  in  a  fair  proportion  of  cases  if  the  dressings  be  infrequent  (especially 
in  young  subjects).  The  subcutaneous  implantation  of  pliable  plates  is  referred  to  at 
p.  230.  Mr.  Clark  (^Lancet,  1886,  vol.  i.  p.  243),  in  a  case  of  trephining  for  traumatic 
epilepsy,  in  which  this  operation  was  followed  by  much  improvement  but  not  a  complete 
cure,  replaced  the  crown  of  bone — a  piece  of  the  frontal,  and  the  seat  of  osteitis — 
after  bevelling  off  the  inner  edge  so  as  to  prevent  pressure  upon  the  dura  mater,  and 
after  cutting  a  notch  in  the  side  of  it  to  serve  for  drainage.  The  restored  crown  did  not 
necrose,  but  united  satisfactorily.  However  right  it  may  be  to  replace,  in  most  cases, 
bone  which  has  been  removed,  especially  in  those  cases  where  the  removal  has  been  exten- 
sive, I  doubt  very  much  if  this  course  is  judicious  in  cases  of  trephining  for  traumatic 
epilepsy.  Until  this  subject  has  been  more  thoroughly  worked  out,  I  think  it  would  be 
wiser  to  leave  the  small  trcphine-gap  not  filled  up,  and  thus  provide  a  safety-valve  for 
the  relief  of  varying  tension.  This  course  would  be  especially  indicated  in  cases  of 
long-standing  depressed  fracture  where  trephining  is  resorted  to  late,  and,  though  the 
source  of  irritation  is  thus  removed,  the  brain  has  taken  an  impression,  which,  though 
perhaps  latent,  will  remain  permanent,  and  which  will  be  prone  to  show  itself  on  very 
slight  excitement.     See  footnote,  p.  232. 

t  Iced  boracic  acid  dressings  have  been  recommended  in  these  cases,  but  are  not 
reliable,  aseptically,  in  the  earlier  stages  of  the  wound.  Leiter's  coil  and  iced  water, 
a  layer  of  jaconet  being  placed  between  it  and  the  usual  dressings,  is  the  best  way  of 
applying  cold  in  these  cases. 
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It  is  Wfll  known  that  operative  interference  here  is  now  less  frequent 
than  it  would  aj)i)ear  to  have  been  a  hundred  years  af,^),  when  Mr.  Pott 
drew  the  attention  of  surgeons  to  the  need  of  trephining  when  pus  w\ns 
present  immediatt-ly  beneath  tlie  skull.  Foi-  while  ^Ii-.  Pott,  in  his  day. 
saved  five  out  of  eight  of  these  caees  in  which  he  trej)liined,  surgeons  of 
the  pi-esent  time,  when  the}'  trephine,  have  been  usually  baffled  by  the 
co-existence  of  pya?mia,  or,  if  this  ominous  complication  be  absent,  by 
finding  the  collection  of  pus  not  localised  between  the  bone  and  dura 
mater,  or.  if  so  localised,  combined  with  suppurative  arachnitis  also. 

Mr.  Holmes  (Treat,  cm  Snrg.,  first  ed.  p.  130)  bi-ings  foi-ward  the 
following  weighty  statements:  "Some  years  ago  I  published  (Brit. 
Med.  Joiirn.,  Oct.  16,  1858)  the  experience  of  St.  George's  Hospital  in 
this  particular  for  seventeen  3-ears — 1841  to  1857  inclusive.  Eight 
cases  occurred  in  which  the  trephine  was  applied  for  pus.  The  pus 
was  found  in  every  case,  but  all  the  patients  died.  Seven  were 
examined  after  death,  and  in  six  of  these  unmistakable  evidence  of 
phlebitis  in  the  sinuses  of  the  brain  and  veins  of  the  skull  and  of 
general  pya?mia  was  discovered.  In  the  seventh  case  the  abscess 
reached  the  ventricles  of  the  brain.  There  were  eight  other  cases  in 
which  the  trephine  was  not  used,  and  where  matter  was  found  above 
the  dura  mater,  but  it  was  not  limited  to  this  situation  in  any  of  these 
cases,  nor  would  adequate  exit  have  been  procured  for  it  by  the  trephine. 
In  nine  other  cases  there  had  been  intracranial  suppuration,  but  the 
matter  was  diffused  among  the  membranes  or  in  the  substance  of  the 
brain,  and  lay  entirely  below  the  dm-a  mater." 

The  above  most  gloomy  picture  of  what  has  been  usually  met  with 
only  serves,  I  think,  to  confirm  the  opinion  given  below  (p.  208),  that 
these  cases  should  be  explored  early,  being  treated,  in  short,  more  like 
cases  of  acute  periostitis  and  osteo-myelitis  elsewhere  than  has  hitherto 
been  the  case. 

When  it  is  remembered  that  pus  does  not  form  between  the  bone  and 
dura  mater  without  a  previous  stage  of  traumatic  osteitis  and  phlebitis 
of  the  veins  of  the  diploe,  it  will  be  readily  understood  how  easily,  if 
the  wound  be  foul,  septic  osteo-mj-elitis  and  septic  phlebitis,  with  the 
inevitable  result  of  pya?mia.  Avill  follow. 

Indications  of  the  Formation  of  Pus  between  the  Bone  and 
Dura  Mater ;  Question  of  Trephining. — History  of  a  head  injury 
with  damage  of  some  kind  to  the  outer  table.  Thus  there  is  often  a 
scalp  wound  exposing  the  pericranium,  often  opening  this  up  at  one 
or  two  points,  perhaps  small  and  not  seen  at  the  time ;  occasionally 
the  bone  itself  is  laid  bare  by  the  injury.  Either  now  or  later  on  the 
wound  becomes  septic.  After  a  varying  period,  usually  in  the  course 
of  the  second  week  after  the  injury  (during  which  period  definite 
.symptoms  are  often  absent),  headache,  fretfulness,  nausea,  or  vomiting 
sets  in,  gradually  followed  by  drowsiness,  delirium,  twitchings,  con- 
vulsions, paralysis,  coma,  and  death. 

This  onrush  of  symptoms  about  the  eighth  or  tenth  day  may  be 
accompanied  by  evidence  of  pj'aemia — viz.,  rigors  followed  by  sweating, 
a  jactitating  temperature,  progressive  emaciation,  and  affections  of 
viscera  and  joints,  amongst  which  pleuro-pneumonia  is  one  of  the 
most  frequent  and  gi-ave. 

The  surgeon  who  is  watching  a  case  of  this  kind,  and  who  is  also  not 
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unmindful  of  what  has  happened  and  what  is  liable  to  be  going  on — 
the  injuFA-  to  the  pericranium  and  bone,  the  osteitis  and  osteo-myelitis 
with  plugging  of  the  diploic  veins,  the  extension  to  the  inner  table,  the 
formation  between  the  bone  and  dura  mater  of  lymph  ready  to  sup- 
purate, tliis  deep-seated  inflammation  being  only  too  ready  to  extend 
to  the  arachnoid  and  thus  become  a  diffused  meningitis — will  find  it 
a  matter  of  much  difficulty  to  answer  the  questions.  How  far  has  the 
mischief  gone?  Is  the  case  a  hopeless  one?  If  the  intracranial 
collection  of  pus  be  a  localised  one  and  uncomplicated,  well-marked 
hemiplegia  and  the  absence  of  pysemic  symptoms  will  call  hopefully 
for  trepliining.  On  the  other  hand,  paralysis,  indistinct  or  complete, 
epileptiform  convulsions,  extreme  iiTitability,  and,  especially,  any  evi- 
dence of  involvement  of  nerves  at  the  base,  will  all  point  to  that 
form  of  meningitis  which  -nill  show  itself  as  a  diffuse  layer  of  pus 
and  h-mph  over  one  side  of  the  arachnoid. 

Equally  pointing  to  a  fatal  issue  "ttnll  be  the  symptoms  of  pyaemia 
already  alluded  to,  and  needing  no  farther  mention  here. 

"What  is  to  be  done  in  these  cases  ?  "Where  the  e^ddence  of 
meningitis  is  undoubted,  of  some  days'  standing,  where  the  hemi- 
plegia has  been  little  marked,  or  where  it  is  replaced  by  paraplegia, 
general  con\nilsions,  and  other  unfavourable  signs,  no  surgeon  will  be 
wise  in  trepliining. 

Should  evidence  of  co-existing  pyaemia  be  looked  upon  as  equally 
hopeless  and  equally  negativing  the  use  of  the  trephine  ?  I  scarcely 
think  so.  Every  surgeon  knows  that,  although  pyaemia  is  usually 
fatal,  it,  very  occasionally,  ends  favom-ably.  Again,  in  treating  pyaemia 
resulting  from  periostitis  and  osteo-myelitis  elsewhere,  we  are  not 
deteiTed  from  making  free  incisions  and  exploring  the  bone. 

The  right  treatment  of  these  cases  must,  of  covirse,  be  really  pre- 
ventive— i.e.,  eveiy  scalp  wound  should  be  rendered  aseptic  and  kept 
so  from  the  veiy  first,  however  slight  it  seems  to  be.  But,  as  this 
precaution  is  not  always  taken,  and  is  occasionally  impossible,  the 
condition  of  the  pericranium  and  bone  should  be  explored  earlier,  at 
the  very  first  warning  of  danger.  Instead  of  treating  such  a  case  as 
a  special  result  of  head  injury,  and  waiting  for  e\ndence  of  pus  between 
the  bone  and  dura  mater,  we  should,  I  think,  deal  with  it  as  we  do 
with  periostitis  and  osteitis  elsewhere;  that  is  to  say,  that,  in  cases 
of  this  kind  where  there  is  reason  to  believe  that  the  bone  has  been 
injured,  especially  if  there  be  any  doubt  as  to  the  condition  of  the 
wound  throughout,  the  surgeon  should,  on  the  first  appearance  of 
malaise,  irritability,  headache,  nausea,  chilliness,  explore  the  wound. 
Any  gi-anulations  here  present  ^vill  very  likely  be  at  a  standstill.  A 
piece  of  bone  will  probably  be  bare  and  perhaps  soft,  the  pericranium 
infiltrated  and  separating.  The  whole  area  of  bone  which  is  thus  being 
deprived  of  its  pericranium  should  be  explored  and  di-ainage  proA-ided. 
But  in  nearly  all  cases,  especially  if  the  bone  is  softened  at  all,  it  will 
be  wiser  to  do  more,  and  open  the  bone  with  a  trephine  to  give  vent 
to  any  inflammatoiy  material  in  the  diploe,  to  prevent  septic  phlebitis 
and  its  extension  to  the  sinuses,  and  to  save  the  inflammation  from 
reaching  the  inner  table  and  dura  mater. 

Tlie  above  depends  on  the  fixed  conviction  that  trephining,  in  careful 
hands,  and  Arith  due  precautions,  is  not,  in  itself,  a  dangerous  operation, 
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and  on  the  fact,  which  is  beyond  dispute,  that,  if  these  cases  are  left 
till  hemiplegia  pronounces  the  existence  of  intracranial  pus,  the}- 
■vnll,  too  often,  be  left  too  long,  as  this  waiting  will  give  time  for 
the  onset  of  pya?mic  infection,  and  for  the  arachnoid  to  l)e  involved 
in  the  inllammation. 

Tlie  o])eration  of  tre])hinino-  here  will  in  no  way  differ  from  that 
already  described.  Pus  welling  up  from  the  diploic  cancelli.  or  a  fetid 
condition  of  these,  is  ominously  suggestive  of  impending  pya?mia.  If 
such  a  condition  be  present,  the  bone  should  be  freely  removed,  and 
disinfected  as  far  as  possible;  but,  from  the  probable  extension  of 
thrombi  to  the  sinuses,  the  outlook  is  a  very  dark  one.  If  pus  be 
present  between  the  bone  and  dura  mater,  it  must  be  thoroughly 
evacuated,  and  free  drainage  provided.*  The  condition  of  the  dura 
mater  should  always  be  examined  into,  whether  pus  be  found  super- 
ficial to  it  or  no.  If  it  pulsate  freely  and  be  natural  in  appearance 
and  devoid  of  lymph,  nothing  more  need  be  done.  If,  on  the  other 
hand,  it  bulge  into  the  trephine-hole  devoid  of  pulsation,  it  should  be 
punctured,  this  perhaps  giving  vent  to  a  jet  of  purulent  fluid  from  the 
arachnoid  cavity.  If  the  arachnoid  is  seen  to  be  covered  with  lymph, 
this  is  of  the  gravest  omen.  A  second  trephine-crown  may  be  removed 
at  the  most  dependent  part,  the  dnra  mater  again  opened  here,  and 
irrigation  employed.  The  possibility  of  the  existence  of  cerebral  abscess 
must  always  be  remembered  in  these  cases,  where  nothing  else  has  been 
found  to  account  for  the  head  symptoms.  The  symptoms  and  treatment 
are  fully  given  at  p.  218. 

The  folloAAing  cases  are  good  examples  of  this  most  dangerous  con- 
dition of  osteitis  of  the  cranium  and  its  sequelae  and  complications : 

Tlie  first  case,  reported  by  Mr.  Hutchinson  (Clin.  Surg.,  vol.  i.  p.  97), 
shows  pya?mia  prominent  rather  than  arachnitis ;  the  second  (loc.  supra, 
cit.,  p.  102),  also  Mr.  Hutchinson's,  shows  the  reverse  condition — much 
arachnitis  and  no  general  pyemic  infection.  The  third,  one  under  my 
own  care,  shows  both  arachnitis  and  pyeemia  combined.  In  all  pus  was 
present  between  the  bone  and  dura  mater. 

J.  W.,  aged  10,  on  October  15  received  a  large  lacerated  scalp  wound,  a  triangular  flap 
of  aU  the  tissues  of  the  scalp  being  torn  up  from  the  left  parietal  bone.  The  pericranium 
was  not  torn  up,  excepting  perhaps  at  a  few  points.  The  boy  was  admitted  into  the 
London  Hospital  at  once,  the  flap  of  scalp  adjusted,  and  for  some  time  all  went  on 
perfectly  weU,  the  boy  being  kept  in  bed  only  for  a  day  or  two.  Oct.  29. — ^^^lile  up  and 
at  dinner  he  was  noticed  to  be  cold  and  shivery.  A  very  severe  rigor  followed.  It  was 
impossible  to  ascertain  whether,  for  some  days,  he  had  had  headache  or  not.  In  the 
wound  the  granulations  were  pale  and  glassy,  and  a  small  piece  of  dry,  bare  bone  was 
exposed.  During  the  next  few  days  there  were  repeated  rigors.  Nov.  i. — He  had  now 
very  decidedly  the  aspect  of  pneumonia,  and  the  breathing,  temperature,  pulse,  and 
cough  confirmed  this.  Nov.  2. — He  seemed  better  than  yesterday,  the  respiration  being 
more  easy.  There  is  not  the  slightest  sign  of  paralytic  weakness.  Doubts  have  been 
expressed  as  to  whether  this  boy  is  or  is  not  the  subject  of  pyemia.  He  looks  comfort- 
able, excepting  for  the  blueness  of  the  lips,  which  is  less  than  yesterday.  That  he  is 
suffering  from  pneumonia  all  must  admit,  and  that  the  pneumonia  does  not  produce 

*  In  these  cases,  and,  in  fact,  in  any  trephining  cases  where  the  discharges  are  foul 
and  the  scalp  is  the  seat  of  cellulitis  or  erysipelas,  a  creolin  fomentation  frequently 
renewed,  together  with  a  dusting  of  iodoform,  is  preferable  to  dry  dressings  changed 
less  frequentlv. 
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the  usual  train  of  symptoms  (no  rust-coloured  sputum,  no  great  dyspncjea.  Ace).  If  there 
had  been  but  a  single  rigor,  it  is  very  possible  that  it  might  have  been  indicative  only 
of  pneumonia,  but  their  recurrence  seems  to  me  to  denote  pyaemia.  This  diagnosis  is 
also  favoured  by  the  fact  of  his  apparent  improvement  at  times  and  great  variations  in 
condition.  The  wound  was  now  secreting  a  very  fair  quantity  of  healthy  pus.  Its 
granulations  were  much  better  than  they  had  been,  and  fairly  florid.  During  the  next 
three  days  the  thoracic  symptoms  increased.  He  emaciated  rapidly.  ^Consciousness  was 
perfect  to  the  last,  and  he  had  neither  paralysis  nor  convulsions.  All  traces  of  granu- 
lation disappeared  from  the  wound.  He  died  November  7.  There  were  very  numerous 
pyemic  deposits  in  the  lungs,  liver,  and  spleen.  Beneath  the  scalp  wound  was  bare  and 
greenish  bone  the  size  of  a  crown-piece.  The  edges  of  the  wound  and  the  pericranium 
were  loose  over  a  surface  as  large  as  the  palm  of  the  hand,  comprising,  in  fact,  nearly 
all  the  parietal  bone.  There  was  a  recent  scar  in  the  scalp,  crossing  the  vertex  trans- 
versely, just  above  the  lambdoid  suture;  the  pericranium  here  was  thickened  and 
inflamed,  and  the  bone  on  both  sides  of  the  sagittal  suture  here  was  green.  On  applying 
the  trephine  at  this  spot,  dirty-green,  fetid  pus  exuded  on  the  inner  surface  of  the  bone. 
It  must  be  observed  that  this  portion  of  inflamed  bone  extended  on  each  side  of  the 
sagittal  suture,  and  that  it  was  under,  not  an  open  wound,  but  a  soundly  healed  one. 

E.  S.,  aged  10,  was  admitted,  .July  21,  into  the  London  Hospital  with  very  extensive 
laceration  of  the  scalp  on  the  left  side,  laying  bare  the  parietal  bone.  During  the  first 
few  days  he  seemed  to  be  doing  welL  July  26. — Bone  as  large  as  a  crown-piece  is 
exposed,  white  and  dry,  above  the  left  ear.  .July  29. — A  strong  rigor.  July  30. — ^AVound 
^\-ithoat  granulations,  looking  glazed.  July  31. — Very  restless.  Uses  all  his  limbs  at 
times,  but  the  left  ones  much  better  than  the  right.  Aug.  i. — The  skull  was  trephined 
in  the  middle  of  the  exposed  bone,  2  inches  directly  above  the  left  ear.  The  dura  mater 
was  covered  with  yellow  lymph.  It  pulsated  pretty  freely.  On  cutting  through  it 
about  a  drachm  of  thin,  purulent  fluid  jetted  out.  The  visceral  arachnoid  was  seen  to 
be  covered  ^\-ith  lymph.  Aug.  2. — He  still  uses  his  left  arm,  but  never  his  right  hand. 
A\'lien  the  brain,  which  bulged,  pulsating,  into  the  wound,  was  pressed  back,  thin  pus 
ran  out  in  considerable  quantity  from  the  arachnoid  cavity.  His  aspect  was  that  of  a 
patient  in  the  very  last  stage  of  fever.  Death  took  place  on  August  3.  The  bone 
around  the  trephine-aperture  was  dry  and  green.  Everywhere  on  the  left  side  the 
parietal  arachnoid  was  concealed  by  a  thick  deposit  of  puro-lymph,  whilst  everywhere 
on  the  right  side  the  membranes  were  perfectly  free  from  deposit,  polished  and 
t^listening.  The  superior  longitudinal  sinus  contained  puriform  fluid.  The  skull  at  the 
seat  of  injury  was  discoloured  over  an  extent  almost  as  large  as  the  pahn  of  the  hand ; 
adjacent  to  it  were  other  patches,  greenish-yellow,  opaque,  and  non-vascular.  There 
were  no  pyaemic  deposits  in  the  lungs  or  in  the  viscera  of  the  abflomen. 

E.  S..  aged  40,  slipped  while  getting  off  an  omnibus,  January  22,  1877,  and  was 
admitted  into  Guy's  Hospital  under  Mr.  Howse's  care  with  a  scalp  wound  4  inches  long, 
exposing  the  right  parietal  bone.  Owing  to  some  oversight  the  wound  was  not  dressed 
at  first" antiseptically,*  the  discharge  became  offensive,  and  erysipelas  of  the  scalp 
setting  in.  she  was  transferred  to  my  care  on  February  i.  At  this  time  almost  the 
entire  right  parietal  bone  was  exposed,  owing  to  sloughing  of  the  pericranium. 
Incisions'were  made  where  needful,  drainage-tubes  introduced,  and  in  a  few  days  the 
erysipelas  had  subsided  and  the  wound  was  sweet.  Feb.  11. — She  had  a  rigor  for  the 
first  time.  Feb.  13. — There  was  some  paralysis  of  the  left  side  of  the  face  and  the  left 
limbs.  The  temperature  was  104°.  Feb.  15.— The  hemiplegia  becoming  more  marked,  I 
trephined  through  the  exposed  bone,  about  i  inch  above  the  right  parietal  eminence. 
Pus  was  met  with  in  the  diploic  canceUi.  On  removing  the  crown  of  bone,  an  ounce  of 
thick,  foul,  greenish  pus  weUed  up.  The  inner  surface  of  the  bone  was  very  rough, 
the  dura  mater  which  corresponded  to  it  being  covered  with  velvety  granulations.  As 
the  dura  mater  did  not  puLsate,  it  was  punctured,  but  ^vithout  result.  The  patient 
Ijecame  more  conscious  after  the  operation,  but  soon  lapsed  again  into  a  semi-comatose 
state  Convulsive  seizures  of  aU  the  limbs,  ^vith  twitchings  of  both  sides  of  the  face, 
then  set  in  and  continued  tiU  the  patient's  death  on  February  17.     The  parietal  bone 


A  precaution  on  which  my  coUeague  habitually  insists. 
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was  found  to  be  dying  for  a  eonsidorablc  area,  the  diploc  being  green  and  ort'ensivo. 
The  pus  seemed  all  removed  from  tlic  dura  mater,  but  there  was  suppurative  arachnitis 
over  the  right  hemisphere,  reaching  up  to  the  faLx  in  one  direction  and  the  base  in  the 
other,  but  stopping  short  of  each.  There  were  numerous  pysjmic  abscesses  in  the  lungs 
and  liver. 

In  the  following  case  Prof.  Macewen  (Pijoiienic  Diseases  of  the  Brain 
arul  Spinal  Cord,  p.  289)  was  more  fortunate.  The  case  w^as  one  of 
intracranial  extra-din-al  sujipuration  witli  iiachynieniiigitis,  exhibiting 
"  Pott's  puffv  tumour,"  and  originating  in  infective  bruising  of  the 
scalp  and  deeper  tissues,  but  here  the  pacliynieniugitis  was  fortunately 
limited  and  pyeemia  absent. 

I.  E.,  aged  45,  received  from  the  shaft  of  a  cart  a  severe  blow  on  the  left  side  of  the 
vertex,  about  an  inch  from  the  middle  line.  He  was  subsequently  able  to  work  for  a 
week  without  feeling  anything  wrong  except  slight  pain  over  the  part.  Subsequently 
he  felt  feverish,  the  pain,  which  was  of  a  dull  character,  increased,  and  was  accompanied 
by  occasional  sharp  stabs  over  the  vertex.  He  also  had  great  headache  and  prostration. 
There  was  a  distinct  puffy  tumour  over  the  seat  of  the  former  injury.  This  swelling,  the 
patient  declared,  came  on  three  weeks  after  the  accident,  and  after  it  formed  he  had 
some  relief  from  the  pain.  The  primary  swelling  from  the  bruising  had  subsided  some 
weeks  before  the  puffy  swelling  appeared.  On  incision  the  skull  was  found  bare,  a  small 
quantity  of  semi-purulent  exudation  bathing  the  bone.  The  diploic  tissue  was  filled 
with  granulation  tissue,  which  could  be  traced  in  small  portions  penetrating  the  bone,, 
both  through  the  external  and  almost  through  the  internal  table  of  the  skull,  which 
was  dark  in  colour.  Between  the  internal  plate  of  the  skull  and  the  dura  there  was  a 
considerable  layer  of  freshly  formed  granulation  tissue  bathed  in  purulent  exudation. 
The  patient's  symptoms  quickly  disappeared  after  the  operation. 


TREPHINING     FOR     MIDDLE     MENINGEAL 
HAEMORRHAGE*    (Fig.   90). 

Indications. — ^Vhen  a  patient,  after  receiving  an  injury  to  the  head, 
has  shown  several  of  the  symptoms  given  below. 

It  is  noteworthy  that  the  injur}"  and  amount  of  violence  var}^ 
extremely.  While  most  frec[uently  serious,  as  in  falls  on  the  head,  the 
violence  may  be  extremely  slight,  as  when  a  patient  slips  going  down- 
stairs and  strikes  the  head  against  the  wall,  when  a  boy  receives  a  blow 
from  a  cricket-ball,  or  when  a  child  has  a  fall  of  2  feet  6  inches  out  of 
a  swing.  From  this  the  following  conclusions  follow  naturally : — 
(ft)  That  in  the  cases  of  severer  violence,  laceration  or  contitsion  of  the 
brain  are,  onl}-  too  frequently,  complications  ;  (h)  Where  the  violence  has 
been  slighter,  either  no  fracture  may  be  present,  or,  if  one  be  present, 
it  is  often  only  a  mere  fissure,  and  may  involve  the  internal  table  only. 

i.  Interval  of  Consciousness  or  iMciditij. — This  interval  between  the 
stunning  efiects  of  the  injury  or  concussion  and  the  onset  of  compression 
from  the  effused  blood  varies,  when  present,  in  length  from  a  few 
minutes  to  several  hours.  In  about  half  the  cases  it  is  well  marked.  In 
a  second  class  it  is  but  little  marked,  and  may  easily  be  overlooked 
altogether.  In  a  third  and  last  set  of  cases  this  interval  is  never  present 
at  all,  owing  to  (i)  The  presence  of  a  very  large  haemorrhage,  producing 

*  For  fuller  information  on  this  most  important  subject,  I  may,  perhaps,  refer  the 
reader  to  an  article  contributed  to  the  Gmfs  Hosp.  Reports,  1886,  p.  147, 
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compression  symptoms;  (2)  Co-existing  depression  of  bone;  (3)  Co- 
existing injury  to  the  brain ;  (4)  Drunkenness  of  the  patient. 

ii.  Co')idition  of  the  Limbs  as  to  Hemiplegia,  Parah/sis,  Rididity,  &c. — 
Hemiplegia,  though  well  marked  in  a  large  proportion  of  cases,  must 
not  be  looked  upon  as  essential,  and  middle  meningeal  haemorrhage  must 
not  be  overlooked  because  hemiplegia  is  absent,  ill  marked,  or  replaced 
by  some  other  condition  of  the  limbs.  At  least,  the  following  seven 
conditions  of  the  limbs  may  be  met  ^^"itll  in  middle  meningeal 
haemorrhage. 

(a)  Hemiplegia  present  and  ^\■ell  marked,  the  leg  or  arm.  and  usually 
both,  when  taken  up  and  let  go,  drop])ing  like  those  o£  a  corpse.  This 
condition  is  present  in  probably  one-third  of  the  cases.  It  is  note- 
worthy that  occasionally  the  hemiplegia  is  on  the  same  side  as  that 
injured,  the  extravasation  taking  place  on  the  side  opposite  to  that 
struck. 

(/8)  Hemiplegia  present,  but  little  marked.  In  these  cases,  M'hich  are 
not  uncommon,  the  extravasation  may  be  overlooked.  They  fall  into  at 
least  two  divisions.  In  one  the  hemiplegia  is  little  marked  throughout, 
due,  perhaps,  to  some  power  of  accommodation  on  the  part  of  the 
l)rain.  or  to  the  circulation  remaining  feeble  owing  to  co-existing  shock 
from  the  time  of  the  injmy  to  the  moment  of  death. 

In  another  group  of  cases  the  hemiplegia  is  ill  marked  because  of  brief 
duration,  coming  on  as  it  does  in  these  cases  towards  the  close,  together 
with  coma,  giving  but  little  Avarning  and  leaving  but  short  time  for 
interft-rence. 

When  there  is  any  doubt  as  to  the  existence  or  degi'ee  of  hemiplegia, 
the  following  tests  should  be  carefully  made  use  of:  whether  the  patient 
resists  on  the  surgeon  attempting  to  move  the  limbs ;  the  power  of  the 
grasp,  if  an}' ;  the  result  of  a  needle-prick ;  whether  the  patient  moves 
either  of  his  hands,  or  which  of  them,  when  the  cornea  is  carefully 
touched,  or  the  cilia  gently  pulled. 

(7)  Hemiplegia  present,  but  temporary.  A  very  rare  condition, 
produced  probably  by  the  brain  being  able  to  accommodate  itself  to  the 
blood. 

(8)  Monoplegia,  or  the  paralysis  more  marked  in  one  limb  than  the 
other.  A  rare  condition,  as  the  haemorrhage  generally  makes  pressure 
upon  all  the  motor  area. 

(e)  General  paralysis.  Another  rare  condition,  the  existence  of  which 
mav  be  explained  by  a  very  lai'ge  clot — e.g.,  on  the  left  side,  rapidly 
effused  and  making  pressure  through  the  left  side  of  the  brain,  upon  the 
right  as  well — or  b}-  co-existing  extravasation  into  the  brain  substance 
itself. 

(^)  Absence  of  any  paral3^sis.  A  very  rare  condition,  and  one  which 
is,  perhaps,  due  to  the  blood  effused  from  the  middle  meningeal  arteiy, 
finding  its  way  through  a  fracture  in  the  skull,  beneath  the  scalp.  (See 
footnote,  jp.  213.) 

(77)  Limbs  rigid,  convulsed,  or  twitching.  It  is  onl}-  too  probable 
here  that,  in  addition  to  middle  meningeal  extravasation,  contusion  or 
laceration  of  the  brain  substance  will  be  found  at  more  spots  than  one. 

iii.  Condition  of  the  Pupils. — Whilst  this  may  be  various,  there  are  at 
least  three  conditions  which  are  most  important : 

(a)  If  the  pupils  are  natural  as  regards  reaction  to  light,  the  com- 
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l)ressit)n  of  tlie  l)rniii  is  ])r()l)al)ly  recoverable  if  trei)hiniii,<^-  he  inimediati-ly 
})ertbnne(l.  Further,  it  is  more  likely  to  be  a  case  of  compression  only 
of  the  l)rain,  without  other  injury. 

(/3)  If  tile  pupils  are  msensitive,  often  at  the  same  time  dilated,  the 
compression  is  probably  extreme,  and,  while  tre])hining  is  urgently  called 
for.  it  is  less  likely  that  in  these  cases  the  brain  will  i-ecover  itself 
after  removal  of  the  clot. 

(7)  If  one  pupil  is  found  widely  dilated,  the  other  being  natural  oi" 
contracted  in  .-d/e.  and  if  the  dilatation  be  pi'esent  on  the  side  of  the 
artery  injured,  in  dtliei-  woi-ds.  ojjposite  to  the  side  of  the  body  which 
is  paralysed,  it  is  a  rare  but  most  valuable  sign,  the  ex])lanation  of  which 
we  owe  to  Mr.  Hntchinsnn  (LojkL  JIosp.  lie}).,  1867.  vol.  iv.  ]).  29). 

Taken  with  other  evidence  of  middle  meningeal  extravasation,  this 
condition  of  the  pupil  ])oints  to  a  large  clot,  reaching  down  into  the 
base  and  pressing  forwards  npon  the  sphenoidal  fissui-e.  and  thus 
compressing  the  third  nerve. 

iv.  The  Pulse. — This  will  vary  according  as  the  case  is  one  of  well- 
marked,  nncomplicated  extravasation,  or  complicated  with  contusion  or 
laceration  of  the  brain ;  and.  if  the  concussion  stage  has  been  severe, 
according  to  the  degree  to  which  the  heart  has  recovered  from  this. 

In  well-marked  uncomplicated  compression  the  pulse  will  be  slower 
than  normal — e.f/.,  66,  52  and  still  falling,  42,  and  usually  somewhat 
full  and  labouring. 

V.  Coma,  or  VnconsciouKiiess. — With  i-egard  to  this,  the  following 
points  should  be  borne  in  mind : 

(a)  The  degree  of  unconsciousness  will  vary  with  the  size  of  the 
branch  injured,  and  the  rapidity  with  which  the  blood  is  effused. 
Where  the  effusion  is  rapid  and  the  compression  great,  the  coma  may 
be  as  deep  and  complete  as  in  apoplexy.  But,  in  other  cases,  it  will 
be  found  that  though  the  coma  is  apparentlj^  deep,  this  is  not  really  so ; 
thus  the  patient  may  moan  constantly,  or  may  move  his  limbs  feebly 
when  disturbed. 

(/8j  The  commencing  coma  may  be  taken  for  natural  sleep,  or 
drunkenness,  in  which  conditions  the  patient  may  be  allowed  to  lie  till 
it  is  too  late. 

(7)  In  a  few  cases  the  onset  of  the  coma  is  deferred  till  late  :  its  onset 
is  here  sudden,  its  course  rapid,  and  it  generally  ends  in  death. 

vi.  Respiration. — This,  in  well-marked  cases,  is  often  stertorous  and 
somewhat  slow.  In  cases  where  stertor  has  not  supervened  to  call 
attention  to  the  existence  of  compression,  other  and  still  graver 
alterations  in  the  breathing  may  be  present,  alterations  wdiich  ai"e 
warnings  that  the  end  is  not  far  off,  and  that,  in  the  case  of  intended 
trephining,  there  is  no  time  to  lose — viz.,  catchy,  short  respirations, 
cyanosis,  and  gasping,  irregular  breathing,  ceasing  for  intervals  of  ten 
or  fifteen  seconds,  and  then  repeated. 

vii.  State  of  Scalp. — When  the  history  is  deficient,  or  when  the 
signs  of  compression  are  not  well  marked,  ecchymosis  or  contusion 
of  the  parietal  and  temporal  regions,  giving  rise  to  a  pulpy  or  puffy 
feel,  are  of  great  value.  This  condition  will  be  especially  marked  wdien 
the  haemorrhage  from  the.  middle  meningeal  artery  is  finding  its  way 
through  some  fracture  into  the  tissues  of  the  scalp.* 

*  There  is  a  good  specimen  of  this  in  St.  George's  Hospital  Museum,  Series  No.  4, 
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Treatment. — Earlj^  trephining  should  be  performed  as  follows  : — The 
scalp  should  be  shaved  widely,  for  the  liberal  application  of  ice,  later  on, 
if  needful.  No  anaesthetic  should  be  given  if  the  patient  is  unconscious, 
or  the  respiration  failing.  The  head  being  supported  on  sand-bags  or  a 
firm  pillow,  the  middle  meningeal  area  on  the  side  which  is  bruised,  and 
on  the  side  opposite  to  the  hemiplegia,  is  explored  by  turning  up  a 
semilunar  flap,  the  centre  of  which  is  i^  inch  behind  the  external 
angular  process,  and  I  inch  above  the  zygoma — roughly  speaking,  two 
fingers'  breadth  above  the  zygoma,  and  about  the  same  behind  the 
external  angular  process   (Fig.  io8,   p.   275).     Kronlein  distinguishes, 


Fig.  90. 


Middle  meningeal  hiemorrbage  with  extensive  fracture  of  the  skull.  Prep.  i593''\ 
Guy's  Hospital  Museum.  From  the  severity  of  the  fracture,  which  involves  both 
vault  and  base,  such  a  case  gives  very  little  hope. 

according  to  the  point  of  rupture,  three  ha?matomata — an  anterior, 
fronto-temporal ;  middle,  temporo-parietal ;  and  posterior,  or  parieto- 
occipital. He  advises  trephining  first  at  the  usual  place;  if  no 
heematoma  be  found  here,  a  second  perforation  should  be  made  further 
back,  a  little  above  and  behind  the  ear,  or,  more  accurately,  at  the  inter- 
section of  a  line  drawn  backwards  from  the  upper  margin  of  the  orbit 
with  a  vertical  one  carried  up  directly  behind  the  mastoid  process. 
Enlargement  of  either  of  these  openings  will  enable  the  surgeon  to  deal 
with  a  middle  or  parieto-temporal  hgematoma  (Deuisch.  Zeitschr.f.  Ghir., 


figured  by  Mr.  Holmes  iu  his  Surgery,  fourth  cd.  p.  140,  Fig.  39.  It  shows  the  parietal 
boue  of  a  child,  in  which  a  gaping  fissure  crosses  the  middle  meningeal  artery, 
producing  considerable  extravasation  inside  the  skull,  and  still  more  externally.  I 
have  trephined  successfully  in  a  similar  case.  Here,  during  the  half-hour  which 
elapsed  between  the  time  of  admission  and  operation,  a  distinctly  increasing  swelling 
was  noticed  iu  the  scalp  of  the  child. 
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15(1.  wiii.   lift.  3  11.4,  Marcii  1886).     The  bri.sk  lia'in()iTlia>^i'  which  take.s 
]Aiuv  iVdin  tlu-  scalp  will  l)e  best  arrested  by  api)lyiiig  Spencer  Wells's 
forceps    to    the   blcedin-;-   points,   the   forceps   tluis    not   only  ai-resting' 
luvniorrhag-e.   ])iit   acting-  as  retractors  also.     The  pericranium   is  then 
carefully  separated,  and  any  lissure  or  fractun;  looked  for  on  the  bone. 
Whether  one  be  found  or  no.  a  crown  of  bone   is  next  removed  with  a 
full-sized  trephine.     When  this  has  exposed  the  clot,*  ha3morrhage  may 
still    be   goino-   on,    warning  of  which  will,   perhaps,  be   given  by  the 
pulsation  of  the  clot.     This  having  been  removed  by  a  small  lithotomy- 
scoop,  one  of  Volkniann's  s])oons,  the  handle  of  a  small  teaspoon,  or,  if 
soft,  better  by  irrigation,  the  luemoi-rhage  may  cease,  or  it  may  continue 
profusely,  welling  up  from  a  point  cpiite  out  of  reach.     In  such  cases, 
the    surgeon    may,    after    saving    his    patient    from    the    dangers    of 
compression,    have    to   face    those    of    most    serious    hBemorrhage.     In 
such    a    contingency-,   much    wall    depend    on    the    accessibility  of   the 
bleeding  point,  whetlier  it  is  in  the  wall  of  the  skull,  or  in  the  foramen 
in   the  base;  the  following  steps  may  be  made  use  of:  (i)  Crushing 
together  with  forceps  the  edge  of  the  bone  from  which  the  bleeding 
comes  ;  (2)  If  the  bleeding  spot  is  found  by  the  aid  of  a  pointed  probe 
to   lie  in  a    distinct   bony  canal,   the    hgemorrhage   may,   perhaps,   be 
arrested   by    plugging    this    canal   with    a    tiny    boiled    and    aseptic 
wooden  peg ;  f  (3)  Forcipressure  by  means  of  a  pair  of  Spencer  Wells's 
forceps  left   in  situ  for  twelve   hours  ;    (4)  Pressure  by   suturing  the 
edges  of  the  wound,:f  first  firmly  plugged  wdtli  tampons  of  iodoform 
gauze   ^^^'ung•    out  of   i    in   20  carbolic   acid   lotion,   aided    by  digital 
pressure  on  the  common  carotid ;  (5)  The  above  means  failing,  wdiich 
is  unlikely,  ligature  of  the  external  or  common  carotid  had  better  be 
resorted  to.§     If  such  a   step  be  really  needful,  a  temporary  closure 
of  the  common  carotid  (q.v.)  will  perhaps  suffice. 

Dr.  Shepherd,  of  Monti'eal,  records  (Brit.  Med.  Journ.,  1896,  vol.  i. 
p.  905)  a  case  of  middle  meningeal  heemorrhage  in  which  ligature  of 
the  common  carotid  was  resorted  to,  and  which  presents  several  points 
of  interest.  That  the  hgemorrhage  was  not  severe  at  first,  and  pressure 
symptoms  from  the  slowly  spreading  clot  were  not  marked  until  the 


*  Perhaps  another  crown  must  be  removed  for  this.  Thus,  in  one  case,  when 
trephining  over  the  trunk  of  the  middle  meningeal,  I  came  down  on  the  prolonged 
tail-like  extremity  of  a  huge  clot,  reaching  far  away  upwards  and  backwards,  and 
due  to  a  branch  being  opened  at  some  distance  by  a  most  extensive  fissure. 

f  This  was  suggested  by  Mr.  T.  Smith,  and  used  successfully  by  Mr.  Willett  and  Mr.  H. 
Marsh,  at  St.  Bartholomew's  Hospital,  in  cases  of  haemorrhage  from  descending  palatine 
artery  QClin.  Soc.  Trans.,  vol.  xi.  p.  71). 

%  This  can  only  be  carried  out  when  the  edges  of  the  wound  are  clean-cut,  and  also 
when  the  surgeon  is  able  to  see  his  patient  at  short  intervals,  or  to  leave  him  in 
competent  hands  ;  otherwise,  if  the  hiemorrhage  persist,  this  step  may  increase  the 
risk  of  that  compression  which  the  operation  had  been  intended  to  obviate. 

§  Ligature  of  the  common  carotid,  if  preferred,  is  justified  by  a  successful  case 
recorded  by  Dr.  Liddell  {Amer.  Journ.  Med.  Sci.,  vol.  Ixxxi.  p.  344),  in  which  secondary 
hi^morrhage  from  the  middle  meningeal  artery,  three  weeks  after  a  shell  wound  in  the 
temporal  region,  was  successfully  arrested  by  ligature  of  the  common  carotid.  If  the 
patient's  condition  be  very  grave,  ligature  of  the  common  and  not  the  external  carotid 
will  generally  be  resorted  to,  as  being  more  quickly  done.  The  additional  special  risks 
of  this  operation  are,  however,  well  known. 
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(lay  after  tlie  accident,  is  exi:)lainefl,  in  Dr.  Sliei)her(rs  opinion,  by  tlie 
fact  that  the  rupture  of  the  artery  was  low  down,  where  the  dura  mater 
was  closely  attached  to  the  base  of  the  skull,  and  where  it  needed 
considerable  force  to  separate  it  from  the  bone.  In  many  cases  of 
middle  meningeal  liaemon-hage  the  artery  is  injui'ed  higher  up,  and 
a  clot  more  readily  forms  Avhere  the  dura  mater  is  not  so  closely 
adherent  to  the  bone. 

A  large  aud  very  thick  clot  haviug  been  exposed  by  the  removal  of  two  trephiue- 
crowns  in  the  line  of  a  fissured  fracture  in  the  anterior  part  of  the  left  parietal  bone, 
the  empty  meningeal  artery  could  be  seen  ramifying  on  the  dura  mater,  while  blood  was 
freely  welling  up  from  below.  The  incision  was  extended  down  to  the  zygoma,  the 
temporal  muscle  and  periosteum  pulled  aside,  aud  a  piece  of  bone  2  inches  wide  by 
3  inches  long  chiselled  away,  in  the  hope  of  reaching  the  bleeding  point.  After  a  large 
amount  of  clot  had  been  removed,  there  was  furious  bleeding  from  below.  The  brain  and 
its  membranes  were  held  aside  with  broad  retractors,  and  it  was  seen  that  the  fracture 
ran  through  the  foramen  spiuosum,  and  then  across  the  body  of  the  sphenoid.  The 
artery  was  evidently  torn  in  the  foramen.  It  was  decided  to  tie  the  common  carotid. 
This  immediately  checked  the  free  hseniorrhage,  though  venous  oozing  continued.  All 
the  blood-clot  having  been  washed  out,  the  space  at  the  base  of  the  skull  was  packed 
with  moist  iodoform  gauze,  one  end  of  this  being  brought  out  at  the  lower  end  of 
the  wound.  The  patient  soon  recovered  consciousness.  Two  days  later,  while  the 
gauze  was  being  carefully  removed,  "  there  was  a  tremendous  spurt  of  blood "  as 
the  last  piece  came  away.  The  wound  was  therefoi'c  again  packed  quickly  with  iodoform 
gauze,  which  arrested  the  hsemorrhage.  Three  days  after,  the  patient  had  a  chiU,  a 
temperature  of  102*5°,  and  paralysis  of  the  left  side,  and  motor  aphasia  set  in.  These 
gradually  disappeared  in  another  three  days,  and  the  gauze  was  cautiously  removed, 
the  last  piece  without  any  bleeding,  ten  days  after  the  ilate  of  the  second  plugging. 
The  patient  made  an  excellent  recovery. 

Dr.  Shepherd  considered  that  the  paralysis  and  aphasia  were  due  to 
the  compression  effected  by  the  large  quantity  of  firmly  packed  iodoform 
gauze  (vide  p.  327).  and  not  to  ligature  of  the  carotid,  for  these  signs 
came  on  only  after  the  second  packing  and  were  very  temporarj'  in 
duration.  The  compression  would  have  been  rendered  still  greater  when 
the  gauze  became  soaked  with  blood.  Dr.  Shepherd  resorted  to  ligatui-e 
of  the  common  carotid  instead  of  plugging  the  foramen,  because  this 
might  have  separated  the  fracture  in  the  base  of  the  skull. 

As  in  all  operations  on  the  head  and  brain,  where  the  patient's 
condition  is  a  grave  one,  infusion  of  saline  fluid  (p.  107)  should  be 
resorted  to  when  the  artery  has  been  secured. 

How  far  the  surgeon  should  remain  satisfied  with  partial  removal 
of  the  clot,  or  proceed  to  remove  the  skull,  and  then  the  blood,  more 
extensively,  must  depend  on  the  surgeon's  surroundings,  the  amount 
of  skilled' help  which  he  can  command,  but  chiefly  on  the  state  of 
the  patient,  the  size  of  the  clot,  and  whether  the  depression  in  the 
dura  mater  begins  cpiickly  to  pulsate  and  to  rise  up.  If  these  last 
points  are  in  doubt,  theiv  should  be  no  hesitation,  the  condition  of 
the  patient  admitting  of  it,  in  removing  more  bone  (p.  305),  and  any 
clot  which  seems  firm  and  dense,  till  all  cause  of  depression  in  the 
membrane  is  removed. 

Prognosis. — With  reference  to  this  point.  I  may  quote  the  following- 
remarks  from  my  paper  in  the  Ghufs  Hospital  Feports,  vol.  xliii. : 

"  The  chief  points  on   which  this  depends  are,  whether  the  middle 
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meningeal  extravasation  is  probably  complicated  Mitli  siu-li  injuries  as 
extensive  fractures  and  brain  injiu-y,  and,  secondly,  upon  the  date  ot" 
trephining,  and  whether,  at  this  time,  the  brain  recovers  itself  quickly 
or  not.  AVith  regard  to  the  former,  or  the  existence  of  complications, 
the  surgeon  will,  if  asked  to  state  the  probable  I'esult,  base  his  opinion 
on  the  liistory  of  the  case,  the  severity  of  the  violence,  e.(j.,  height  of 
fall,  whether  any  interval  of  lucidity  has  been  present,  and,  if  so,  for 
how  long  and  how  far  this  has  been  well  marked,  how  far  the  symptoms 
of  compression,  well-defined  hemiplegia,  the  falling  pulse,  the  stertorous 
breathing,  cScc,  are  pi-esent  or  replaced  by,  or  complicated  with,  those 
symptoms  which  are  believed  to  point  rather  to  laceration  or  contusion 
of  the  brain  and  its  membranes — viz.,  restlessness,  convulsive  movements 
or  twitchings,  pulse  quick  and  sharp,  aud  other  evidence  of  pyrexia, 
which  show  that  inflammation  of  the  brain  has  probably  supervened 
upon  the  injury  to  its  substance." 

The  seventy  cases  on  "which  the  above  paper  Avas  based  appeared  to 
fall  into  the  tln-ee  following  groups  : 

A.  The  Most  Ilojiefid  Cases  for  TrepldiiiiUj. — A'iolence  comparatively 
slight ;  laceration  of  middle  meningeal  artery  or  its  branches  ;  fracture 
of  skull,  if  present,  slight  and  localised  to  one  side  of  skull,  i.e.,  not 
implicating  the  base  ;  compression  present,  but  little  or  no  contusion 
or  laceration  of  brain.     Twenty-seven  cases. 

B.  Less  Hopeful  Cases. — A'iolence  greater ;  laceration  of  middle 
meningeal  or  its  branches ;  fracture  implicating  middle  fossa ;  some 
injmy  to  brain,  but  this  only  trivial.     Twenty  cases. 

C.  Cases  jyrohahh/  Hopeless  from  the  First. — Violence  ver}-  great ; 
laceration  of  middle  meningeal  or  its  branches ;  fracture  of  skull 
extensive,  perhaps  implicating  several  bones  and  sutures  both  in  the 
vault  and  base  ;  injury  to  brain  very  severe.     Twent}'-three  cases. 

Sub-dural  Haemorrhage. — AN'here  compression  of  the  brain  l)y 
blood  is  suspected  and  none  is  found  superficial  to  the  dura  mater, 
this  must  be  always  opened.  The  following  case  of  Mr.  H.  VV, 
Allingham's  (Clin.  >Soc.  Trans.,  vol.  xxii.  p.  220 ;  Brit.  Med.  Journ., 
vol.  i.  1889.  p.  887)  is  a  most  interesting  one,  the  bleeding  having 
come,  apparently,  from  a  laceration   of  the  frontal  lobe. 

A  man,  aged  40,  was  admitted  into  the  Great  Northern  Hospital,  December  7.  having 
fallen  off  a  tramcar  when  half -drunk.  He  complained  of  pain  in  the  left  shoulder ; 
there  was  no  evidence  of  injury  to  the  head.  The  next  four  days  the  patient  was  very 
drowsy,  and  irritable  when  disturbed.  There  was  no  paralysis.  December  13,  the 
patient  was  seized  with  convulsions.  These  began  in  the  muscles  of  the  left  side  of  the 
face,  the  mouth  being  drawn  up,  aud  the  eyelids  moved  in  clonic  spasm.  The  muscles  of 
the  neck  were  next  affected,  and  subsequently  the  left  arm  and  leg  passed  into  a  state  of 
clonic  spasm.  The  breathing  was  stertorous.  The  tongue  was  not  bitten.  Chloroform 
having  been  given,  a  curved  incision  was  made  from  the  right  external  angular  to  the 
mastoid  process.  A  large  flap  having  been  turned  down,  a  crown  of  bone  was  removed 
over  the  right  fissure  of  Rolando — i.e.,  about  2^  inches  behind  and  i^  above  the  external 
angle  of  the  orbit.  The  posterior  branch  of  the  middle  meningeal  ran  across  the  dura 
mater  exposed.  This  membrane  did  not  pulsate,  and  appeared  to  show  a  black  mass 
beneath  it  ;  the  artery  being  secured,  the  dura  mater  was  incised  and  a  large  black  clot 
exposed.  About  3  oz.  of  this  having  been  removed.  partW  by  irrigation,  a  large  cavity 
could  be  felt  as  far  as  the  finger  could  reach  ;  the  brain  appeared  to  be  much  lacerated 
over  the  frontal  lobe.     The  patient  ultimately  made  a  good  recovery. 
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TREPHINING    AND    EXPLORATION    OF    CEREBRAL 
ABSCESS    DUE    TO    INJURY. 

Indications  for  Exploring  ;  Symptoms  and  Diagnosis  of  Traumatic 
Cerebral  Abscess. — Man}'  of  tliese  are  given  at  somewliat  fuller  length 
in  reference  to  that  form  of  cerebral  abscess  which,  as  one  of  the  results 
of  otitis  media,  is  discussed  at  p.  248.  To  begin  with,  there  is  the 
history  of  an  injury.*  If  no  such  lesion  as  fracture  and  depression  of 
the  skull  exists,  and  if  no  laceration,  &c.,  of  the  brain  has  occurred, 
there  now  often  follows  a  latent  period  devoid  of  brain  symptoms,  which 
may  last  from  a  few — e.g.,  four — days  to  three  or  four  \\'eeks  or  much 
longer.!  This  latent  period  is  succeeded  by  brain  symptoms  increasing 
in  severity  and  going  on  to  those  of  compression — viz.,  headache  felt 
over  the  side  injured,  but  not  necessarily  most  intense  at  the  injured 
spot ;  nausea  or  vomiting ;  some  pyrexia,  although  the  temperature 
usually  rises  slowly,  if  it  rises  above  normal  at  q\\.\ 

Other  symptoms  are  mental  dulness  (the  answers  long  delayed,  but 
intelligent  when  they  come),  a  slow  pulse,  jjerhaps  rigors,  progressive 
emaciation,  perhaps  accompanied  by  vomiting.  Whether  local  nerve 
symptoms — e.g.,  disturbances  of  sensation  and  motion — are  present  must 
depend  on  the  position  of  the  abscess.  If  the  injury  has  been  over  the 
motor  area  (Figs.  106  to  iii),  nerve  symj^toms  may  be  clearly  marked; 


*  This  may  have  been  a  stab  with  a  knife  (p.  202),  a  graze  of  the  head  with  Vjrief 
concussion,  a  fracture,  a  blow  with  a  stone,  a  glancing  bullet,  &c.  But  the  help  in 
the  case  which  the  history  of  an  injury  gives  is  not  always  present,  and  this  is  an 
indication  for  always  examining  for  any  wound  or  scar,  and  exploring  it,  however 
unimportant  it  may  seem  to  be,  in  these  cases.  Thus,  in  the  following  case  (Hulke, 
Syst.  of  Surg.,  vol.  i.  p.  626),  the  necrosis  might  have  been  overlooked,  and  the  fit  and 
rigidity  put  down  to  another  cause.  A  middle-aged  woman,  having  fallen  down  in  a 
fit,  was  brought  to  the  Middlesex  Hospital.  She  was  unconscious,  and  her  left  arm  and 
leg  were  rigidly  flexed.  On  her  right  temple  was  a  small  festering  wound,  leading  to 
necrosed  bone.  On  perforating  this  with  a  trephine,  pus  was  forcibly  ejected  through 
a  sloughy  hole  in  the  dura  mater.  The  spastic  rigidity  of  the  left  arm  and  leg 
immediately  disappeared,  but  the  patient  soon  died.  A  large  abscess-cavity  was 
found  in  the  anterior  lobe  of  the  right  cerebral  hemisphere. 

t  As  in  M.  Dupuytren's  and  Prof.  Nancrede's  cases  at  pp.  201,  202  ;  so,  too,  in  a  case 
of  Mr.  Hulke's,  alluded  to  in  a  footnote,  p.  219,  the  patient,  an  errand-boy,  continued 
to  work  for  seven  weeks  after  the  injury,  more  or  less  headache  being  present  all  the 
time,  retching  and  hemiplegia  then  coming  on. 

%  On  this  and  other  points  I  would  refer  ray  readers  to  p.  248.  Prof.  Nancrede  (loc. 
supra  cit.,  p.  95)  writes  thus  : — "  I  believe  that  an  abscess  involving  the  cerebral  tissue 
alone  will  be  accompanied,  in  most  cases,  by  a  subnormal  or,  at  least,  a  normal  tem- 
perature. Where  a  high  temperature  is  noted,  either  the  pus  collection  is  a  localised 
suppurative  arachnitis  limited  by  adhesions,  or  there  is  a  meningitis  in  addition  to  the 
abscess."  Prof.  Nancrede  quotes  briefly  a  case  recorded  by  Dr.  H.  L.  Brown  QBost.  Med. 
and  Surff.  Journ.,  Dec.  29, 1881,  p.  610)  in  which  the  temperature  was  97°  for  eleven  days. 
More  rarely,  the  temperature  shows  fluctuations,  as  in  a  case  of  Dr.  Burney  Yeo  (^Brif. 
Med.  Journ.,  1879,  vol.  ii.  p.  84).  More  rarely  still,  the  temperature  continues  high 
throughout. 
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but  if  over  the  antevioi-  part  of  the  frontal,  or  teiiiporo-sphenoidal*  lobes, 
they  may  be  entirely  absent.  Thus  heniipleo-ia,t  a  paralysis  limited — 
e.g.,  of  upper  limb,  and,  later  on,  gradually*  increasing, — epileptic  seizures, 
spasms,  spastic  rigidity,  all  have  been  met  with,  but  must  by  no  means 
be  relied  upon ;  and  even  when  paralysis  is  present  it  may  escape 
observation,  as  when  there  is  slight  paralysis  of  the  muscles  of  the 
lower  half  of  the  left  side  of  the  face,  and  some  loss  of  power  in  the  left 
hand  and  arm,  but  only  temporary.;!: 

Finally,  the  surgeon,  who  is  watching  what  he  believes  to  be  a  cerebral 
abscess,  must  always  remember  that  after  a  period  of  latency,  which 
may  last  weeks  or  more,  acute  s^-mptoms  may  set  in  suddenly  and 
quickly  close  in  death. § 

Operation  of  Trephining  for  Traumatic  Cerebral  Abscess. — As  the 
fatality  uf  cerebral  abscess,  if  left  to  itself,  is  so  high — 90  to  lOO  per 
cent. — trephining  is  abundantly  justified,  but  it  must  be  conducted 
aseptically  for  fear  of  setting  up  suppurative  meningitis  and  brain- 
softening.  The  chief  difficult}-  is,  of  course,  hitting  off  the  seat  of  the 
abscess,  especially  in  cases  where  there  are  no  definite  nerve  symptoms 
to  guide,  and  where  the  histor}-  of  the  part   of  the  head  injured  is 


*  AVith  regard  to  the  large  collections  of  pus  often  found  here,  Dr.  Yeo  (_Ioc.  sujjra 
cit.,  p.  8S5)  quotes  as  follows  from  Hugueuiu  (Ziemssen's  Cyclopcedia,  vol.  xii.)  : — "  The 
difficulty  of  diagnosis  is  increased  by  the  circumstance  that  no  bands  of  fibres,  which 
are  direct  conductors  of  sensibility  or  motion,"  pass  through  this  lobe;  and,  therefore, 
an  abscess  here  "may  attain  a  considerable  size,  and  may  cause  general  symptoms 
of  compression,  before  any  distinct  symptom  of  local  disease  arouses  the  suspicion  of 
a  localised  affection  of  the  brain." 

t  Mr.  Hulke,  in  relating  the  case  of  a  boy  which  he  brought  before  the  Medico- 
Chirurgical  Society,  March  11,  1879,  laid  stress  on  the  fact  that  hemiplegia  occurring 
some  time  after  an  injurj'  to  the  head  was  significant  of  disease  in  the  brain  itself 
rather  than  of  arachnitis. 

X  The  value  of  accurately  noting  symptoms  which,  though  of  but  brief  duration,  may 
be  very  important  guides  in  treatment,  is  well  shown  by  a  case  of  Prof.  Macewen's 
(^Lajicet,  1881,  vol.  ii.  p.  582).  A  boy,  aged  11,  was  admitted  into  the  Glasgow  Eoyal 
Infirmary,  two  weeks  after  a  fall  upon  his  head,  with  a  partially  healed  wound  and  bare 
bone  over  the  left  eyebrow.  A  week  later  he  had  a  rigor,  considered  to  indicate  the  probable 
formation  of  pus.  Five  days  later,  or  twenty-six  days  after  the  injury,  the  patient  had 
a  convulsion  confined  to  the  right  side;  when  this  had  passed  off,  he  was  distinctly 
aphasic.  The  seat  of  the  abscess  now  seemed  to  be  the  third  left  frontal  convolution, 
and  trephining  was  proposed.  The  friends,  however,  refused  to  permit  this,  as  the 
patient  had  recovered  consciousness,  though  they  were  warned  that  the  improvement 
would  be  only  temporary.  Thirty  hours  later,  the  convulsions  of  the  right  side  recurred, 
the  temperature  rose  quickly  from  101°  to  104°,  and  the  patient  died  before  the  operation 
could  be  performed.     The  situation  of  the  abscess  was  verified  after  death. 

!s  The  sudden  cessation  of  breathing  in  cerebral  cases  has  been  already  noticed  at 
pp.  194,  213.  So,  too,  in  a  case  which  Mr.  Gamgee  brought  before  the  Medico-Chirur- 
gical  Society,  June  14,  1879.  A  boy,  who  had  been  trephined  for  suspected  cerebral 
abscess,  the  pus  not  being  found,  suddenly  ceased  breathing  the  day  after  the  opera- 
tion. The  patient,  though  apparently  dead,  having  been  partly  revived  by  artificial 
respiration,  the  dura  mater  and  brain  were  incised — a  step  which  had  not  been  taken 
before,  as  the  former  structure  looked  healthy,  and  did  not  bulge  into  the  trephine- 
hole  ;  pus  welled  up,  and  the  child  survived  for  a  week.  At  the  necropsy  an  abscess 
2  inches  long,  and  still  containing  an  ounce  .of  purulent  fluid,  was  found  in  the  right 
frontal  lobe ;  the  abscess  had  burst  externallj-,  causing  purulent  meningitis. 
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indefinite  also.  To  obviate  the  necessity  of  multiple  trephining,  Dr. 
Fenger  and  Dr.  Lee,  of  Chicago,  have  recommended  {Trans.  Amer.  Surg. 
Assoc,  vol.  ii.  p.  78),  as  easier  and  safer,  exploratory  puncture  and 
aspiration.  This  must  be  done  methodically,  with  a  needle,  4  inches 
long,  set  in  a  large-sized  hypodermic  syringe.  The  needle  should  not 
be  too  fine,  and  the  gauge  should  be  powerful  enough  to  make  sufficient 
suction,  as  a  fine  needle  is  readily  plugged  with  brain  substance.  This 
may  be  easily  taken  for  piis.  The  needle,  sterilised,  is  pushed,  through 
a  trephine-hole,  straight  in,  in  a  definite  direction,  for  ^  inch  or  i  inch  ; 
the  piston  is  then  withdrawn  a  little,  and,  if  no  pus  follows,  the  needle 
is  pushed  ^  inch  further,  and  the  piston  again  withdrawn.  The  depth 
to  which  it  will  be  permissible  finally  to  push  the  needle  will,  of  course, 
vary  with  the  position  of  the  trephine-opening  and  tlie  direction  of  the 
puncture,  the  surgeon  being  guided  by  the  anatomy  of  the  brain.  The 
punctures  are  to  be  repeated  at  intervals  of  ^  inch  or  I  inch,  the  utmost 
care  being  taken  to  push  the  needle  in  straight,  and  to  avoid  all  lateral 
movements.  The  loss  of  resistance,  and  the  sensation  that  the  point 
moves  in  a  cavity,  are  to  be  carefully  watched  for.  If,  after  a  reason- 
able number  of  j)unctures,  no  pus  is  withdrawn,  the  operator  may  feel 
convinced  that  none  is  present.  An  abscess  in  the  brain  is  usually  as 
large  as  a  walnut,  often  miTch  larger.     More  details  are  given  at  p.  253. 

Puncturing  healthy  brain  tissue  with  a  fine,  perfectly  aseptic  needle 
can  do  but  little  mischief. 

The  needle  should  be  kept  as  a  guide  till  the  abscess-cavity  is 
definitely  opened  either  by  inserting  a  pair  of  Lister's  sinus-forceps, 
or  a  sharp,  straight  bistoury.  The  abscess  must  be  thoroughly  drained 
and  made  to  close  from  the  bottom.  From  an  experience  of  three 
successful  cases,  I  have  not  found  it  so  easy  to  keep  a  drainage-tube 
secui-el}^  in  the  abscess-cavity  as  it  is  to  find  this  (p.  256).  The  abscess- 
cavity  may  be  washed  out  with  a  lotion  of  biniodide  of  mercury  (i  in 
2000),  or  one  of  bichloride  solution  (i  in  4000J  ;  all  the  fluid  injected 
should  be  withdi-awn. 

The  following  cases  of  cerebral  abscess,  in  addition  to  those  given 
at  p.  201,  and  in  the  footnotes  to  pp.  218,  219,  are  good  instances  of 
the  disease  and  also  of  its  successful  treatment : 

A  labourer,  aged  60,  was  admitted  into  the  Middlesex  Hosi:)ital,  under  the  care 
of  Mr.  Hulke,  a  fortnight  after  being  struck  a  glancing  blow  on  the  right  temple 
by  a  falling  ladder,  which  stunned  him  for  a  few  minutes  and  caused  a  considerable 
bruise.  He  continued,  nevertheless,  to  work  as  usual  until  the  middle  of  the  third  day, 
when  headache,  which  he  had  had  from  the  time  of  the  accident,  became  very  severe — 
so  severe  that  his  wife  feared  that  he  would  go  out  of  his  mind.  On  admission  the 
pulse  was  56.  and  the  temperature  slightly  below  the  normal.  The  patient's  mind  was 
unclouded.  About  one  week  later,  in  the  night,  he  became  insensible,  and  in  the 
morning  the  right  upper  and  lower  limbs  were  found  absolutely  palsied  as  regards 
motion,  and  nearly  so  as  regards  sensation.  When  the  arm  or  thigh  was  severely 
l)inched,  he  gave  scarce  any  sign  of  consciousness  of  it,  but  shrank  slightly  when  the 
left  limbs  were  pinched  similarly.  Two  days  later,  spastic  rigidity  of  the  left  arm 
supervened.  A  small  disc  of  bone  cut  out  beneath  the  bruised  bone  on  the  right  temple 
appeared  uninjured.  The  dura  mater  bulged  up  so  tensely  that  pulsation  could  neither 
be  seen  nor  felt ;  its  exposed  surface  appeared  healthy.  A  needle  connected  with  an 
exhausting  syringe  was  pushed  through  it  to  a  depth  of  i^  inch.  A  brownish  turbid 
fluid  rose  up  into  the  receiver,  and  continued  to  flow  after  the  needle  was  withdrawn. 
The  minute  opening  was  enlarged  with  a  scalpel,  and  a  considerable  quantity  of  fluid 
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escaped.  The  t!;i|)>.  wliicli  liad  UvfU  nlliTicd.  wen;  replaced,  and  tlic  wound  was  very 
liu-htlv  dressed  wiili  :i  little  l.nric  eli;ii|iic.  An  hour  later  he  asked  for  food.  Next, 
niorninf^  the  spastic  rij,ndity  of  the  hd't  ami  had  ncme.  On  the  second  day  sli<ilit  return 
of  power  was  nutieeil  in  the  ri,i,dit  lind>s.  and  before  the  i-nd  of  a  week  their  palsy 
had  iHsappearcd.  Kit  a  very  few  days  after  the  operation  the  charpic  was  wetted 
and  discoloureil  hy  the  fluid  which  continued  to  ooze.  l)ut  the  wound  soon  healed, 
and  two  months  after  the  operation  the  jialient  appeared  (piite  well.  (Iliilki'.  Si/sf. 
of  Surg.,  vol.  i.  p.  628.) 

It  is  interest  ill  !U'  to  note  in  tlic  lollowiiiij;'  case  tiiat  tlie  lieiiiiplegia 
which  followed  the  operation  was  only  transitory.  It  also  shows  that 
o-rave  synijitoms  may  be  latent  for  as  long  as  five  months  if  a  skull- 
wound   rt'inaiiis   unhealed. 

A  chihl,  aged  4-^.  had  sustained  a  severe  compound  fracture  of  the  right  frontal 
bone.  The  removal  of  some  necrosed  portions  of  bone  led  subsequently  to  a 
slight  hernia  cerebri.  The  sinus  persisted,  but  the  child  seemed  well  in  other  re- 
spects, vintil  about  five  months  after  the  accident,  when  left-sided  convulsions  (chiefly 
of  the  muscles  of  the  face  and  arm)  came  on,  and  an  alarming  condition  rapidly 
ilevelopcd.  The  sinus  was  opened  up  and  a  director  passed  for  a  distance  of  i  inch 
into  the  right  frontal  lobe  downwards  and  backwards.  A  free  flow  of  fetid  pus 
occurred,  and  after  the  cavity  had  been  washed  out  with  carbolic  solution  (i  in  40), 
a  drainage-tube  was  inserted.  The  latter  was  removed  at  the  end  of  a  fortnight.  Left 
hemiplegia  followed  the  operation,  but  it  passed  off  some  twenty-four  hours  subsequently. 
Recovery  was  rapid  and  complete. 

TREPHINING    FOR    EPILEPSY    AND     OTHER    LATER 
RESULTS    OF    A    CRANIAL    INJURY. 

This  is  one  of  the  advances  in  cranial  surgery,  the  results  of  A\hich 
have  not  come  up  to  the  expectations  formed  of  it.  The  operation — 
one  of  the  most  ancient  in  the  history  of  surgery— after  being  almost 
abandoned  for  centuries,  has  been  again  taken  up  in  the  last  seventeen 
}-ears,  with  all  the  advantages  of  modern  surgery,  especially  in  those 
cases  where,  after  an  injury,  epileptiform  convulsions  beginning  in  the 
leg,  arm,  or  face  are  due  to  lesions  of  the  corresponding  parts  of  the 
motor  area.  This  form  of  convulsion  forms  a  large  jmrt  of  the  epileps^- 
which  bears  Dr.  Hughlings  Jackson's  name.  I  fear  that  any  candid 
inquirer,  weighing,  fairly,  unsuccessful  as  well  as  successful  cases,  and 
attaching  due  importance  to  the  facts  that  man}'  of  the  former  have  not 
been  published,  and  that  most  of  the  latter  have  been  published  pre- 
maturely as  to  final  result — i.e.,  before  they  have  been  submitted  to  the 
time-test — will  come  to  the  conclusion  that  the  result  of  trephining  for 
traumatic  epilepsy  is  a  disappointing  one. 

It  ^^■ill  be  worth  while  to  go  a  little  into  detail  with  regard  to  the 
grounds  which  have  led  me  to  the  following  conclusions  : 

Results  of  Operation. — Later  collections  of  cases,  and  (what  is  of 
paramount  importance)  keeping  cases  more  carefully  under  after- 
observation,  have  shown  that  the  operation  for  traumatic  epilepsv  has  not 
come  up  to  the  expectations  formed  of  it.  Thus  Prof.  Agnew  (Trans. 
Amer.  Sun/.  Assoc,  1891,  vol.  ix.  p.  15)  gives  results  in  57  cases  opei-ated 
upon  at  Philadelphia.  Of  these  57  cases,  4  died  (a  mortality  of  877), 
4  were  cured,  4  were  operated  wpon  too  recently  to  venture  an  oj^inion, 
4  passed  out  of  observation,  32  experienced  temporary  benefit,  and  9 
obtained  no  relief.     Of  the  4  rej)orted  as  cured,  Prof.  Agnew  is  careful 
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to  point  out  that  2  liad  not  been  under  observation  longer  than  ten 
months,  a  period  quite  inadequate  to  allow  us  to  speak  with  any  confi- 
dence as  to  the  final  result,  as  in  one  case  of  Prof.  Agnew's  a  year,  in 
one  of  Dr.  White's  twenty  months,  had  elapsed  after  the  operation 
before  the  fits  recurred. 

From  the  above  statistics  Prof.  Agnew  was  of  ojoinion  that  surgery 
would  do  but  little  for  traumatic  and  Jacksonian  epilepsy.  He  held 
that  the  treatment  must  be  mainly  preventive.  "It  is  not  saying  too 
much  to  assume  that  surgery  is  responsible  for  the  great  majority  of 
traumatic  epileptics,  and  though  this  statement  does  not  by  any  means 
criminate  the  surgeon  of  an  early  day  ....  the  doctrine  that  depressed 
fractures  of  the  skull  without  symptoms  required  no  operative  interference 
I  hold  to  be  responsible  for  many,  very  many,  of  the  unfortunate  sequelae 
of  head  injuries.  However  small  may  be  the  depression  which  follows 
a  fracture  of  the  cranium,  save  in  one  or  two  localities,  it  will  encroach 
enough  upon  the  dural  nerves  to  cause  more  or  less  ii-ritation  ;  though 
insignificant  at  first  and  not  at  all  recognisable  to  the  consciousness  of 
the  patient,  yet  eventually  that  irritation  will  be  propagated  to  the 
meninges,  and  later  on  to  the  cortex  and  brain  ganglia,  until  finally. the 
paroxysmal  explosion  occurs  ;  and  then,  even  when  the  initial  lesion  is 
removed,  the  slowly  established  habit,  created  by  years  of  excitation,  will 
remain  as  an  ineradicable  legacy.  No  amount  of  foresight  can  deter- 
mine what  happens  to  the  inside  of  the  skull,  after  an  injury,  by  an 
inspection  of  its  exterior  surface.  Whenever,  therefore,  the  profession 
can  accept  the  doctrine  that  all  depressed  fractures  of  the  cranium, 
however  slight  the  depression,  and  entirely  independent  of  pressure 
symptoms,  are  proper  subjects  for  trephining,  then  will  traumatic  epilepsy 
largely  disappear  from  the  list  of  surgical  diseases." 

Dr.  E.  G.  Mason,  of  New  York,  tabulates  {Med.  News,  vol.  i.  1896, 
p.  313)  70  cases  in  a  paper  which  is  especially  valuable  because  he  refuses 
to  accept  any  cases  as  "cures"  unless  the  patients  have  been  under 
observation  for  three  years,  and  have  had  no  return  of  fits.  Starting 
with  this  most  sound  and  wise  proviso,  he  finds  3  cases  only  (or  8  "6  per 
cent.)  can  be  accepted  as  cures  ;  6  (or  8 '6  per  cent.)  showed  improve- 
ment of  more  than  a  year's  duration  ;  in  14  (20  per  cent.)  there  was  no 
improvement ;  in  3  cases  death,  due  to  the  operation,  followed  (vide 
infra,  Starr).  In  38  cases  (54*4  per  cent.)  the  period  of  observation 
which  had  elapsed  since  the  operation  was  not  sufficient  to  justify  a 
decided  opinion  being  given,  "  though  extravagant  claims  were  made  in 
not  a  few  cases." 

Another  Amei'ican  authority.  Dr.  Sachs,  Consiilting  Neurologist  to 
Mount  Sinai  Hospital,  New  York,  working  with  Dr.  Gerster,  Surgeon  to 
the  Hospital,  after  a  wide  experience,  came  to  the  same  opinion  some 
years  ago,  and,  it  is  noteworthy,  after  further  opportunities,  abides  by  it. 
Publishing,  seven  years  ago  (Anier.  Journ.  Med.  Sci.,  Nov.  1892),  the 
results  of  9  cases,  these  authorities  stated  that  the  "prospects  are 
rather  gloomy,"  and  that  "  the  successful  cases  will  probably  be  those  in 
which  there  was  some  tangible  organic  lesion  which  has  been  removed 
at  a  very  early  period,  or  those  cases  in  which,  after  injury  to  the  skull, 
trephining  has  been  done  before  the  effect  of  the  depression  of  the  skull 
has  resulted  in  the  development  of  epilepsy."  Writing  again  in  the 
same  journal,  four  j^ears  later  (Oct.  1896),  to  record  9  other  cases,  Dr. 
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Sachs  and  Di".  Gei'ster  say  that  "  the  experience  of  later  years  lias  tau<^ht 
lis  that  this  statement  was  a  just  one,  and  that  the  views  then  expressed 
still  hold  fi^ood  ;  but  we  have  ^i-adually  been  convinced  that  if  the  cases 
for  operation  are  selected  more  carefully,  and  if  the  surgical  technvpxe  is 
perfected,  tlie  prognosis  need  not  be  stated  quite  so  gravely,  and  that  it 
is  possible  not  only  to  relieve  many,  but  to  cure  some  of  the  cases  of 
epilepsy."  A  little  later,  as  a  result  of  most  carefully  prepared  tables, 
in  which  the  19  cases  are  recorded,  we  are  told  :  "  If  we  Avere  to  attempt 
to  give  a  purely  statistical  statement  we  might  say  that  0/ i/te  ig  cases 
here  reported,  3  icere  cured,  2  ijreatli/  improved,  3  somewhat  imp/roved ; 
ivhile  in  1 1  cases  there  loas  ahsoliiteli/  no  impn'ovement.  These  last  1 1 
cases  are  equally  valuable,  however,  in  showing  that  partial  epilepsies 
which  have  existed  for  a  long  number  of  years  cannot  he  cured  or 
improved  b}^  any  operative  procedure." 

In  52  American  cases  collected  by  Dr.  Starr  (loc.  supra  cit.,  p.  28), 
13  being  under  his  own  observation,  13  were  cured,  1 1  improved,  15  not 
improved,  and  1 3  died.  Here,  also,  in  several  instances,  the  time  that 
had  elapsed  between  the  operation  and  the  date  at  which  the  case  is 
reported  is  quite  inadequate. 

Starr  (p.  112)  says  as  to  the  result  in  these  cases:  "It  is  evident 
that  in  the  majority  there  has  been  a  failure  to  permanently  cure 
epilepsy  by  operative  interference.  When  we  raise  the  question  why 
the  operation  has  failed,  the  obvious  reply  is,  that  the  original  condition 
Avhich  gave  rise  to  the  fits  has  not  been  removed.  This  is  evident  from 
a  study  of  the  pathological  changes  ah-eady  enumerated.  It  is,  of  course, 
quite  possible  to  elevate  depressed  bone,  to  remove  a  cyst,  or  to  take 
away  any  mass  of  connective  tissue  or  tumour  which  compresses  the 
brain.  But,  on  the  other  hand,  it  is  useless  to  break  up  adhesions 
between  the  dura  and  pia  or  between  pia  and  brain,  because  they  will 

inevitably  re-form  after  the  operation Fine  trabeculge  of  connective 

tissue  entering  the  cortex  from  the  pia,  and  forming  a  dense  scar  tissue 
in  and  about  the  motor  cells,  give  rise  to  an  irritation  which  can  only  be 
removed  by  the  excision  of  the  mass.  But  excision  of  such  a  mass 
together  with  the  brain,  or  excision  of  a  softened  mass  of  brain,  is 
inevitably  followed  by  a  formation  of  a  connective  tissue  cicatrix  which, 
in  turn,  will  act  as  an  irritant I  think  the  fact  that  the  under- 
lying organic  brain  disease  producing  the  epilepsy  cannot  always  be 
eradicated  by  an  operation  fully  explains  the  failures  which  have  been 
recorded  by  so  many  observers But  when  it  is  taken  into  con- 
sideration that  in  no  case  is  it  possible  without  an  operation  to  determine 
the  exact  pathological  condition  present,  and  that  a  certain  proportion 
of  the  pathological  conditions  are  removable,  it  is  evident  that  an 
operation,  if  not  attended  with  danger,  may  be  reasonably  under- 
taken." 

On  account  of  the  importance  of  the  subject  I  give  the  most  matured 
opinion  of  another  American  authority  on  the  surgery  of  the  head,  Prof. 
Nancrede,  of  Michigan.  The  cases  are  three,  and  well  reported  (Annals  of 
Surgery,  1896,  vol.  ii.  p.  122).  In  all  three  a  cortical  centre  was  excised, 
in  all  three  the  fits  recurred,  though  in  one  case  two  and  a  half  years,  and 
in  another  somewhat  over  three  years,  had  elapsed  since  the  operation  : 
"  The  brief  histories  related,  the  remarks  made,  and  the  conclusions 
now  to  be  given  have  seemed  to  me  only  worthy  of  attention  because 
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they  are  the  results  of  the  rather  unfavourable  experience  of  a  former 
enthusiast  for  the  removal  of  cortical  centres  in  epileps}^,  and  give  what 
is  unusual,  the  closing  results,  though  somewhat  misatisfactory,  of  cases 
reported  by  the  operator  himself.  It  is  common  enough  to  read  of 
cures  (?)  a  few  weeks  or  months  after  operation,  but  rarel_y  are  the  relapses 
recorded  years  later." 

The  following  are  the  chief  conclusions  to  which  Prof.  Nancrede  has 
"  somewhat  reluctantly  been  forced"  : 

"(l)  Eemoval  of  the  discharging  lesion  in  cortical  and  Jacksonian 
epilepsy  can  only  be  regarded  as  palliative;  the  operation  scar,  in  all 
instances  thus  far  accessible  to  me,  in  time  becoming  a  new  source  of 
irritation.  (2)  The  earlier  the  operation  is  done  after  the  disease 
becomes  fully  established,  the  longer  will  the  immunity  last ;  and  it  is 
possible  that,  if  trephining  is  done  very  early,  the  operation  may  in  a  few 
instances  prove  curative,  especially  if  any  reliable  method  can  be  devised 
to  lessen  the  extent  of  the  inevitable  adhesions  between  the  brain  and  the 
membranes.*  (3)  Removal  of  the  discharging  lesion  is  imperativel}' 
demanded  as  a  life-saving  measure  in  those  rare  cases  where  the  intervals 
between  the  fits  are  so  short  that  the  paroxysms  are  practically  con- 
tinuous. (4)  In  all  cases,  especially  those  characterised  by  frequent 
paroxysms,  it  is  an  error  to  permit  the  earlj'  resumption  of  ■\^■ork. 
Operation  removes  only  one  of  the  factors  productive  of  epilepsy,  but 
the  ready  response  to  stimuli  still  remains,  and  can  onl}-  disappear,  if 
ever,  after  a  prolonged  period ;  therefore  careful  avoidance  of  ever}i-hing 
which  can,  either  through  the  mind  or  body,  excite  sudden  and  severe 
cerebral  congestion  must  be  avoided  for  the  longest  possible  period — for 
the  remainder  of  life,  if  possible."! 

But  while  it  is  authoritatively  proved  that  the  value  of  trephining 
for  traumatic  epilepsy  has  been  greatly  exaggerated,  owing  to  many 
operations  having  been  ill-advised,  and  also,  what  is  less  excusable,  to 
premature  reporting  of  "  successes,"  it  b}^  no  means  follows  that  this 
operation  is  to  be  abandoned.  It  is  to  be  employed  on  more  careful  and 
more  scientific  lines.  We  should  be  more  careful  in  promising  success 
save  in  cases  of  recent  date,  where  there  has  been  time  for  the  changes 
to  occur  which,  as  we  have  seen,  must  render  recurrence  of  the  convul- 
sions after  a  time  a  matter  almost  of  certainty.  In  other  cases  it  will  be 
only  honest  not  to  hold  out  much  hope  of  cure,  but  to  explain  to  the 
patient  and  his  friends  that  the  operation  is  more  or  less  of  an  experi- 
ment ;  that  its  dangers  are  slight  in  experienced  hands ;  that  while 
cure  in  the  truthful  sense  of  the  word  is  unlikely,  some  relief  will  almost 
certainly  be  granted  in  the  number  and  severity  of  the  fits ;  that  in 
any  headache,  &c.,  from  which  the  patient  suffers,  it  is  impossible  to 
state  what  the  amount  of  relief  will  be  till  the  parts  have  been  explored  : 
and,  having  said  this,  we  shall  be  wise  if  we  leave  the  decision  in  tlie 
hands  of  the  patient  or  his  friends. 


*  These  are  referred  to  below  (pp.  228,  230). 

f  The  views  of  the  American  authorities  on  the  results  of  surgical  treatment  of 
epilepsy  have  been  quite  borne  out  by  the  experience  of  Continental  surgeons — viz., 
Bergmann  (^Berl.  Idin.  Woclu,  April  22,  1895),  Eulenburg  (ibid.,  April  15,  1895),  Solly 
(Charitc  Annul.  Jahrijang,  xx.). 
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Foi'.  as  wt'  know  iKitliiiiii'  ol'  tin-  actii;!!  caiisatioii  oi'  rpilcjisy  in  ihcse 
cases,  so  wt'  inust  rest  imcri'taiii  as  to  the  relict'  wliidi  a  li'cpliiiic- 
OjXMiinu'  on  wide  lines  may  ,i;'i\t'.  It  lieadaelie  or  (i]itie  neuritis  are 
present,  tlu'se  will  be  n-lieveil.  As  to  convulsions,  we  may  lio])e  that,  in 
cases  which  are  not  of  too  lono-  standing',  the  i-eliet  to  tension  may  liel)> 
towards  recover\'  the  inijtaired  \itality  ot"  cells  so  delicately  constituted 
as  those  of  the  brain,  in  other  eases  the  ojjening  may  allow  of  tlie 
intracranial  circuLition  midergoing  fluctuations,  to  which  it  is  inevitably 
exposed,  without  the  unstable  cortical  centres  becoming  congested  and 
irritated  and  jirone  to  e\])losions,  as  would  othfM'wise  be  the  case. 

Condition  of  the  parts  which  may  be  met  with 
during  the  operation,  and  which  may  have  originally 
caused  the  epilepsy. 

(1)  The  Scalp. — Shaving  often  ivveals  scars  known  or  undiscovered. 
When  operation  was  again  resorted  to  in  this  disease,  some  years  ago, 
it  was  hoped  that  tenderness  of  such  scars  would  be  a  valuable  guide 
and  characteristic  of  cases  to  be  benefited  by  operation.  Tlnis,  Mi-. 
Walsham  (St.  Barth.  Hosp.  Rep.,  1883,  vol.  xix.  ]>.  127)  found  that,  of 
82  cases,  the  scar  or  spot  was  sensitive,  tender,  or  painful  in  42.  Pres- 
sure in  some  caused  vertigo,  convulsions,  rigidity  or  spasmodic  twitchings 
of  certain  groups  of  muscles.*  Larger  collections  of  cases  have  shown  that 
these  instances  are  fewer  than  was  hoped,  the  share  taken  in  epilepsy  by 
tender  scalp  scars  being  a  small  one.f  An  instance  of  these  rare  cases 
may  be  found  quoted  by  Dr.  Agnew  (Trans.  Amer.  Sun/.  Assoc,  vol.  ix. 
pp.  16,  17),  in  which,  in  a  patient  operated  on  by  Dr.  T.  S.  Miller  with 
success,  a  branch  of  the  great  occipital  nerve  was  found  caught  in  an 
old  fracture.  In  8  out  of  the  44  cases  collected  by  Mr.  Walsham  a  sinus 
was  present  leading  down  to  bare  bone. 

(2)  The  Periosteum. — This  may  be  found  extremely  thickened,  and 
very  closely  adherent  to  the  bone.  Excess  of  vascularity  ma}'  also  be  met 
with.     Osteophytic  deposits  have  not  been  observed. 

(3)  The  Skull. — Lesions  of  all  kinds  have  been  present.  Depressions, 
fractures,  fissures,  are  common.  From  the  inner  table  a  spicule  or 
exostosis!  may  project  inwards.     With  regard  to  these  last  conditions, 


*  It  is  especially  in  those  cases  in  which  pressure  on  a  tender  scar  produces  convulsive 
movements  on  the  same  side,  that  the  surgeon  may  be  content  with  removing  the  scar. 

t  Dr.  T.  H.  Mauley,  of  New  York  (Jonrn.  Amer.  Med.  Assoc,  vol.  ii.  1895,  P-  ^oi?)- 
gives  the  following  warning  with  regard  to  these  scars :  ''  In  many  who  come  to  us 
with  these  scars  on  their  scalps,  no  doubt,  if  we  instituted  a  searching  enquiry,  we 
should  find,  in  some  of  them  at  least,  that  they  were  produced  by  a  fall  in  an  epileptic 
seizure." 

X  The  term  exostosis  is  sometimes  .ipplied  to  the  depressed  bone  ;  this,  when  circum- 
scribed and  osteophytic,  is  easily  dealt  with.  An  allied  condition,  rarer,  and  one  much 
more  difficult  to  deal  with,  is  described  by  Dr.  Echevcrria  (Arch.  Gen.  de  Med.,  1878, 
t.  ii.  p.  533).  A  conical,  irregular  projection  of  bone,  measuring  2  x  2J  inches,  here 
compressed  the  dura  mater  and  brain,  being  situated  very  close  to  the  superior  longi- 
tudinal sinus,  just  to  the  left  of  the  occipital  protuberance.  In  trephining,  the  crown 
entered  into  this  exostosis,  the  removal  of  it  proving  most  laborious,  the  operation  lasting 
three  and  a  half  hours.  The  patient  recovered.  A  case  of  Kochler's,  of  Berlin  QUei/fsche 
Med.  Wocfi.,  No.  46,  1889).  illustrates  a  less  localised  condition.  A  sword-cut  had  injured 
the  bone,  without  depression.  Epileptic  fits  followed  in  six  weeks.  About  a  year  later 
trephining  was  successfully  performed.  The  dura  mater  was  adherent,  the  bone  much 
thickened  and  covered  with  thorn-like  processes  pressing  on,  but  not  perforating,  the 

15 
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it  is  very  noteworthy  that  in  one  of  the  cases  collected  by  ]Mr.  AValsham, 
tliough  nothino-  was  detected  at  the  operation,  a  spicule  ^\■as  found,  at 
the  necroi)sy.  not  far  from  the  trephine  liole.  this  pointing-  to  the  advis- 
ability of  swee|)ino-  a  probe  carefully  and  witli  aseptic  precautions  so  as 
to  explore  the  parts  at  some  distance  from  the  circumfei'ence  of  the 
opening.  Another  point  which  is  of  great  importance  with  regard  to 
the  indications  for  trephining  as  given  by  the  state  of  the  skull  is  this  : 
several  cases  liave  been  recorded  which  prove  that  it  is  not  always  safe 
in  trephining  for  epilepsy  to  rely  on  the  position  of  a  fracture,  unless  that 
fracture  coincides  very  closely  with  the  spot  selected  for  trephining  from 
the  character  of  the  fit.  Thus,  in  two  cases  related  by  Dr.  Starr 
{Joe.  supra  cit.,  pp.  30,  32).  depressed  fi-actures  existed,  epileptic  attacks 
had  developed  subsequently  to  them,  but  the  fit.  which,  in  both  patients, 
"began  in  the  arm,  inchoated  disease  in  the  middle  third  of  the  motor 
area,  while  the  position  of  the  fi-acture  was  upwards  of  two  inches  away 
from  this  spot.*  In  another  case,  where  the  surgical  indication  or 
position  of  the  fracture  was  put  aside  in  favour  of  the  medical  one,  or 
the  e\'idence  given  by  the  fits  was  followed,  the  latter  proved  to  be  the 
•correct  one,  as  on  raising  the  button  of  bone  a  splinter  from  the  internal 
table  was  found  penetrating  the  dura  mater  and  brain,  though  at  the 
spot  selected  there  was  no  evidence  of  fracture. 

(4)  The  Membranes. — Before  opening  the  membranes  the  surgeon 
should  remember  tliat  it  is  at  this  stage  that  danger  begins.  Aseptic 
trephining  in  experienced  hands  entails  no  risk,  but  it  is  another  matter 
AA'hen  the  membranes  are  opened  and  the  brain  itself  is  interfered  with. 
The  risks  of  hasmorrhage,  sudden  cessation  of  breathing,  shock,  sepsis, 
hernia  cerebri,  have  now  to  be  faced.  Both  the  dura  and  pia  mater 
may  be  found  much  thickened,  blended  with  each  other  and  adherent  to 
the  cortex.  In  some  cases  they  form  respecti\"ely  tlie  outer  and  inner 
wall  of  a  cyst. 

(5)  The  Brain. — AVhen  jiathological  changes  are  present  in  the  part 
■explored,  the  cortex  may  be  found  compressed  or  indented,  stained, 
sclerosed  or  softened.  Cysts  in  the  cortex,  perhaps  the  result  of  old 
haemorrhage,  are  not  uncommon  lesions,t    and  are  amongst  the  most 

■dura.  Before  deciding  whether  any  diffuse  thickening  of  the  bone  is  really  morbid  the 
varjdng  thickness  of  the  skull  in  different  parts  must  be  remembered.  Good  illustra- 
tions of  a  blunt  spicule  from  the  internal  table  are  given  by  Dr.  Williamson  and  Mr. 
•Jones  QB'Ht.  Med.  Jottrn..  vol.  ii.  1899,  p.  919).  Seven  months  after  the  operation  the  fits 
recurred.  An  open  sinus  which  had  persisted  being  explored,  a  small  spicule  of  necrosed 
bone  "projecting  downwards"  was  removed.  Up  to  the  last  report  recovery  was 
•complete. 

*  Such  cases  emphasise  the  need  of  sweeping  a  probe  r-rouiul  the  margins  of  the 
trephine-hole,  so  as  to  explore  the  neighbourhood  thoroughly. 

f  The  following  are  instances.  In  the  first  (Echeverria,  loc.  .wpra  cit..  p.  535)  an  old 
liaemorrhage  was  present.  The  patient,  aged  22,  had,  ten  years  before,  fractured  his  right 
parietal  bone.  Epileptic  fits  began  six  months  after  the  injury,  andjtheir  increasing 
frequency  was  associated  with  an  extreme  degree  of  idiocy,  the  patient  being,  on 
admission,  a  mere  automaton,  without  intelligence  or  memory.  On  the  seat  of  fractui-e 
being  explored,  a  kind  of  pouch  was  found  embracing  an  old  blood-clot.  When  this 
was  turned  out,  the  hjemorrhage  was  so  free  as  to  require  the  actuali'cautery.  The 
intellectual  faculties  were  largely  restored  by  the  operation,  and  the  fits  were  also  much 
reduced  in  frequency.  The  death  of  the  patient  took  place,  nearly  nine  months  later, 
from  meningitis,  apparently  due  to  exposure  to  the  sun.     An  autopsy  showed  that  the 
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liO]M>ful  for  troatmoiit.  As  cysts  can  i-ai-cly  be  I'cnioved,  tlicii-  liiiino- 
nifiiil)raiu'  sluiuld  he  carefully  curetted,  wiped  over  with  pure  car])olic 
acid,  lii^litly  |iluL;<i-ed  witJi  iodoform  j^aiize.  and  drained,  otherwise  a  fresh 
secretion  of  tluid  and  a  recui-ivnce  of  the  symptoms  is  almost  certain.* 
Any  blood  clot  must  ])e  removed  by  curetting  or  caivfully  cut  awa^^  If 
old,  it  may  i-eseml)le  yellowish  scar  tissue.  If  the  (bn-a  has  heen  opened 
to  efet  at  it.  the  ed,i>-es  of  this  membrane  must  be  drawn  together  with 
sutures,  di-ainaoe  beiiii;-  em])loyed  if  needful. 

Before  cutting-  throuirh  thickened  mend)ranes.  especially  if  adherent 
to  the  brain,  the  sin-oeon  sliciiild  renicinber  the  followino-  case,  which 
occurred  in  the  experienced  hands  of  JJr.   Cierster  himself: 

The  patient,  ast.  17,  had  been  operated  on  twice  before.  The  epilepsy  continuing  and 
the  patient  being  anxious  for  a  third  operation,  an  attempt  was  made  to  lessen  the 
tension  caused  by  a  scar  at  the  site  of  the  first  operation,  over  the  left  arm-centre. 
Cutting  through  this  scar,  the  surgeon  found  an  enormously  thickened  membrane 
between  the  dura  and  the  scalp.  In  the  attempts  to  separate  adhesions  and  cut 
through  thickened  membrane,  excessive  haemorrhage  occurred,  which  it  was  impossible 
to  check  for  some  time.  The  patient  did  not  recover  from  the  shock  of  the  operation, 
and  died  in  collapse  three  days  later. 

Dr.  Hamilton,  of  Chicago  (Amer.  Jour.  Med.  Sci.,  1894.  vol.  ii.  p.  952). 
when  exploring  behind  the  right  fissure  of  Rolando  in  a  patient  suffering 
from  headache  and  blindness  of  the  riglit  eye  after  an  injury,  made  use 
of  the  following  manoeuvre  : 

Finding  the  cranium  and  dura  healthy,  he  opened  the  latter  and  passed  in  a  loop  of 
silver  wire  in  different  directions.  On  withdrawing  it  on  one  occasion  a  firm  coagulum, 
measuring  3  centimetres  in  length,  was  found  adherent  to  the  wire.  On  the  second 
day  after  the  operation,  convulsions  and  spasm  appeared  in  the  left  arm,  together  with 
loss  of  consciousness.  The  wound  having  been  opened  up,  clots  were  found  pressing  on 
the  dura  mater.  These  were  removed.  Vision  was  quickly  restored,  and  the  patient 
remained  quite  well  a  year  later. 

If  nothing  be  found  when  the  dura  is  opened,  the  surgeon  ma}*, 
before  deciding  to  interfere  with  the  brain  itself,  explore  the  neighbour- 
hood of  the  wound  within  the  dura  with  a  blunt-pointed  instrument, 
e.tj.,  a  female  catheter,  sterilised.  By  this  means  a  clot  or  cyst,  which 
would  otherwise  haA'e  been  missed,  may  be  detected,  and  dealt  with  by 
enlarging  the  opening. 

But  even  when  clots  and  cysts  may  seem  to  have  been  satisfactorily 
dealt  with,  and  the  fits  cease  at  once,  mischief  in  the  brain  may  co-exist 

clot-containing  cavity  was  in  connection  vdih  the  meninges,  and  apparently  continuous 
^vith  one  of  the  branches  of  the  middle  meningeal  artery.  In  the  second,  a  cyst  was 
also  the  cause  of  the  mischief.  Thus  (^Ann.  of  Surff.,  vol.  iii.  No.  6,  p.  522  ;  Amer.  Journ. 
Med.  ScL.  April,  1886),  after  a  pistol-shot  wound  of  the  skull,  about  %  inch  from  the 
middle  line,  and  ig  inch  from  the  hairy  scalp,  aberration  followed,  culminating  in 
marked  insanity.  On  the  depression  in  the  forehead  being  explored  by  a  crucial 
incision,  an  opening  in  the  skull  was  discovered,  closed  by  fibrous  material.  In  the 
•  expectation  of  finding  an  abscess  cavity,  the  needle  of  a  hypodermic  syringe  was  thrust 
in  here  in  several  directions  until  the  barrel  was  found  to  be  filling  vrith  a  serous  fluid, 
•all  of  which  was  -withdrawn,  to  the  extent  of  about  2  drachms.  On  emerging  from  the 
anesthetic,  the  patient  was  found  to  have  fully  regained  his  mental  equilibrium,  in  which 
condition  he  remained  five  months  later,  the  wound  having  quickly  healed. 

*  Prof.  Kocher  QLa  ,Sem.  Med.,  April  12.  1899)  has  been  obliged  to  prolong  the 
•drainage  of  a  cerebral  cyst  for  three  years  in  order  to  ensure  the  disappearance  of  tie 
'epileptiform  crises. 
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(especially  if  the  case  be  one  of  long  standina)  and  lead  to  their  recur- 
rence (vide  infra). 

The  majorit}'  of  lesions  of  the  brain  will,  however,  be  fonnd  to  be 
much  less  amenable  to  treatment.  How  varied  they  are  is  shown  b}'- 
the  following  list  enumerated  by  Dr.  Starr  (Brain  Surgeri/.  p.   25)  : 

"  Any  affection  of  the  meninges,  whether  pachymeningitis  or  lepto- 
meningitis, of  traumatic  or  syphilitic  or  tubercular  origin  :  or  new 
groAvths  upon  or  in  the  cortex  of  the  brain ;  or  cysts  formed  as  the  result 
of  small  circumscribed  haemorrhages,  or  of  spots  of  softening  from 
embolism  or  thrombosis  of  a  cerebral  artery  ;  or  circumscribed  encepha- 
litis or  sclerotic  jmtches,  may  act  as  centres  of  irritation  in  the  cortex  of 
the  brain.  The  majority  of  these  forms  of  disease,  when  exactly  localised 
in  a  small  area,  appear  to  be  traceable  to  traumatism,  either  to  a  blow,  a 
fall  on  the  head,  or  to  a  fracture  with  or  without  depression." 

But  it  is  not  only  the  variety  of  the  lesions  of  the  brain  which  may. 
after  an  injury,  produce  Jacksonian  epilepsy,  that  is  worthy  of  careful 
note ;  it  is  their  nature  which,  it  apjDcars  to  me.  makes  the  majority  of 
them  recurrent  after  any  operation,  however  skilfully  performed.  At 
first  sight  haemorrhages  and  cysts  would  appear  capable  of  being  dealt 
with  by  careful  curetting,  drainage,  &c.  (vide  supra).  But  going  with 
these  coarser  lesions  there  is  almost  always  present  some  meningo-ence- 
phalitis.  circumscril;)ed  or  diffuse.  Coen  (Ziegler's  Beitr.  z.  Bath.  Anat. 
u.  Bhi/sioL.  1888.  Bd.  ii.  8.  107),  van  Gieson  (Xeiu  York  Med.  Record, 
April  24.  1893).  Starr  (vide  supra) — the  latter  especially — have  shown 
the  frequency  of  the  occurrence  of  adhesions  between  the  pia  and  the 
cortex,  of  a  chronic  degeneration  of  the  pyramidal  cells,  and  of  an 
increase  in  the  neuroglia.  The  bearing  of  this  on  excision  of  the  cortex 
will  be  alluded  to  later  (p.  230). 

Operation.* — To  begin  with,  a  painful  cicatrixf  may  Ije  freely 
excised.  This  may  be  done  with  some  hope  that  nothing  further  in  the 
Ava}'  of  operation  will  be  recjuired  in  cases  where  the  scar  is  constant!}^ 
painful,  tender,  or  hot ;  where  it  corresponds  to  the  course  of  some 
known  nerve ;  and  in  any  case  Avhere  the  original  wound  was  lacerated, 
or  contused,  and  slow  in  healing,  and  where  there  is  any  chance  of  a 
splinter  of  wood  or  metal  being  embedded  in  the  scar.:!: 

If  it  be  necessary,  as  it  usually  is,  to  remove  a  crown  of  bone,  an 
appropriate    semilunar    flap    (p.     305)    must    be    reflected,   with     the 


*  During  this,  the  surgeon  must  be  on  his  guard  for  the  sudden  supervention  of 
epileptic  seizures  or  convulsive  movements  of  one  limb — e.g..  when  he  is  raising  a  crown 
of  bone  much  thickened  and  adherent  to  the  dura  mater. 

f  Prof.  Briggs  QTrans.  Avier.  Surg.  Assoc,  vol.  ii.  p.  116),  in  a  most  excellent  paper,  in 
which  large  personal  experience  throws  much  light  upon  the  subject,  speaks  of  having 
had  five  such  cases.  After  thorough  removal  of  the  scar,  the  wound  was  left  to  heal  by- 
granulation  ;  in  all  the  attacks  were  arrested.  In  one  of  Dr.  Echeverria's  cases  (loc. 
supra  cit,').  convulsions,  vertigo,  kc,  were  cured  by  the  removal  of  a  small  fibroma 
adherent  to  the  frontal  periosteum  and  supra-orbital  nerve.  Dr.  Starr's  opinion  (loc. 
supra  cit..  p.  68),  on  the  other  hand,  is  much  less  favourable  :  "  From  my  experience  I 
consider  that  true  reflex  epilepsy  from  scars  in  the  scalp  is  a  very  rare  occurrence." 

%  Dr.  Johnson  (Clin.  Soc.  Trans.,  vol.  vi.  p.  35)  records  a  case  where  trismus,  facial 
neuralgia,  and  paralysis,  with  a  recurrence  of  epilepsy  (the  patient,  aged  44,  had  been 
free  from  fits  for  twelve  years),  were  caused  by  a  sharp,  angular  piece  of  flint  embedded  in 
a  painful  cicatrix  of  the  cheek,  the  removal  of  which  was  followed  by  complete  recovery. 
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aseptic  and  dtlui'  precautions  already  given.  Hasniorrliaj^e  is  next 
anvstid.  and  the  Ihip  retracted  l)y  Si)encer  Wells's  force])s,  the  ])ei-i- 
craninni  Iteiiig  carefulh-  turned  off  the  bone,  and  its  condition  noted  as 
to  thickeninii'  and  other  evidence  of  old  intiannnation.  The  hone  Ijeing 
thorouuhly  exposed,  the  surgvon  must  be  prepared  for  the  followinj^" 
conditions — viz..  the  line  of  an  old  fracture,  necrosis  (indicated  by  a 
sinus  with  prominent  y-ranulations).  hypertro])hic  sclerosis  amounting, 
in  some  cases,  to  eburnation,  and,  on  the  mider  surface,  dej^ressed  frag- 
ments of  the  internal  table,  spurs  or  nodules  of  bone.  Any  secjuestrum 
Avill.  of  course,  be  removed.  In  trephining  the  surgeon  will  iise  the  precau- 
tions given  at  p.  205,  remembering  that  here  he  is  especially  likely  to  be 
dealing  with  a  crown  of  bone  of  varying  density  at  different  points  of 
its  circumference.*  It  must  be  elevated  with  particular  caution,  as  a 
spicule  may  liave  made  its  way  through  the  dura  mater  and  be  pressing 
on  the  bi'ain.f 

If  the  first  crown  show  nothing  abnormal,  a  ])robe  should  be  gently 
inserted  between  the  bone  and  dura  mater  and  carefully  swept  around, 
so  as  to  give  information  of  the  condition  of  the  inner  surface  of  the 
surrounding  bone.  If  the  crown  show  changes  which  are,  however, 
not  localised  to  it,  more  bone  must  be  taken  away,  preferably  by  the 
forceps  of  De  Yilbiss  (p.  308).  till  all  that  is  thickened  and  capable  of 
exerting  pressure  on  the  brain  and  its  membranes  is  removed. 

If  no  change  can  l)e  found  in  the  crown  removed,  or  in  the  surrounding 
bone,  what  more  should  be  done  on  this  occasion  ?  If  there  be  reason 
to  suspect  the  presence  of  an  excess  of  cerebro-spinal  fluid  or  of  an 
abscess  in  the  brain,  because  the  symptoms  of  this  condition  (pp.  218, 
248)  are  present,  or  because  the  dura  mater  bulges  up  without  pulsation  J 
into  the  trephine-hole,  the  ti-eatment  should  be  as  directed  at  p.  251. 

Directions  as  to  dealing  with  any  cysts,  and  how  far  it  is  wise  to  go 
in  attacking  thickened  membranes,  have  been  given  at  p.  227.  These 
details  of  the  operation  would  not  be  complete  without  some  reference 
to  the  question  of  excising  portions  of  the  cortex  where  no  lesion 
suflacient  to  account  for  the  epilepsy  has  been  found  more  super- 
ficially. Tliis  is  not  to  be  lightly  undertaken.  I  have  already  (p.  223) 
pointed  out  that  Prof.  Xancrede.  of  ^Michigan,  has  with  great  candour 
recorded  three  cases  in  which  he  took  this  step ;  in  all  tlie  fits  recurred, 
though  in  one  case  not  for  two  and  a  half  years,  wliile  in  another 
"  somewhat  over  three  years '"'  had  elapsed.  And  this  candour  is  the 
gi-eater  as  Prof.  Xancrede  allows  that  formerlj^  he  thought  well  of  this 
procedure.  l)r.  Sachs  and  Dr.  Gerster  (Joe.  supra  cit.)  have  given  tliis 
method  a  fair  trial,  having  employed  it  in  five  cases.     Their  experience 

*  Free  and  most  embarrassing  hsemori'hage  may  be  met  with  in  sawing  through 
altered  diploe  traversed  hy  large  sinus-like  venous  channels,  requiring  firm  pressure 
during  and  after  the  operation,  plugging  ^\-ith  a  tiny  sterilised  wooden  peg,  or  crushing 
the  bone  together  with  forceps  at  the  bleeding  point  (p.  215). 

]  In  one  case  Prof.  Briggs  (Joe.  xiipra  cit.,  p.  106),  on  elevating  the  bone,  found  that  a 
spicule  of  bone  from  its  under  surface  had  penetrated  the  superior  longitudinal  sinus. 
The  haemorrhage  was  arrested  by  pressure,  and  the  patient  made  a  good  recovery. 

;j;  In  a  case  of  Dr.  Oliver's  (Lancet,  1887,  vol.  ii.  p.  1183)  the  dura  mater  pressed  up 
tensely  through  the  wound.  An  incision  was  followed  by  a  few  teaspoonfuls  of  serum 
containing  shreds  of  fibrin.  For  a  day  after,  serum  amounting  to  about  2  or  3  ounces 
continued  to  escape. 
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leads  tlit'in  to  the  conclusion  that,  in  epilepsy  of  long  standing,  the 
excision  of  cortical  tissue  does  no  good,  and  such  excision  is  hereafter 
to  be  restricted  to  epilepsies  of  short  duration.  And  again  :  "  Since 
such  cortical  lesions  are  often  of  a  microscopical  character,  excision 
should  be  practised  even  if  the  tissue  appears  to  l)e  perfectl}^  normal 
at  the  time  of  opei-ation  ;  but  the  greatest  caution  should  be  exercised 
to  make  sure  that  the  ])roper  area  is  removed." 

Not  only  may  this  step  cause  severe  hasmorrhage,  shock,  and  o})en 
the  door  to  sepsis,  but  it  is  impossible  to  see  how  it  can  do  otherwise 
than  lead  to  fusing  of  the  scalp  membranes  and  cortex  in  a  scar  which 
will  become  increasingly  dense  with  time,  and  bring  about  '•  anchoring 
of  the  brain,"  Avith  its  grave  disadvantages  (}).  312),  and  sclerosis  of 
the  cortex,  leading  inevitabh'  to  a  recurrence  of  the  trouble.  To  put 
it  briefly,  it  seems  to  me  certain  that  when  taking  this  step  the  surgeon 
is  almost  sure  to  replace  one  traumatic  e])ilepsy  by  another,  which, 
supervening  somewhat  later,  is  traumatic  also,  but  in  addition,  un- 
happily,  surgical  as  well.* 

What  is  needed  is  to  prevent  the  adhesion  of  brain,  membranes,  and 
scaljx  and  at  present  none  of  the  methods  used  are  reliable.  PossilVly 
transplanting  a  flap  of  scalp,  bone,  and  membrane  might  succeed,  but 
such  a  ste[)  is  too  sevei-e  to  be  undertaken  at  the  close  of  an  operation 
already  severe  and  prolonged,  and  if  deferred  for  some  daj^s  its  object 
would  probably  be  defeated.  The  use  of  gold  and  other  pliable  metal 
plates  between  the  dura  and  the  skull  will  not  prevent  the  formation  of 
adhesions  between  the  dura  and  bi-ain.  A  case  of  Dr.  Gerster's  jn-oves 
this.  Having  removed  a  cerebral  cyst,  this  surgeon  ])laced  a  gold  plate 
between  the  dura  and  the  skull.  Two  years  and  nine  months  after  the 
first  operation  it  was  necessary  to  perform  a  second,  and,  while  the  gold 
plate  was  found  lying  exactly  as  it  had  been  introduced,  the  best  result 
attained  was  "  that  the  surrounding  tissue  had  undergone  fewer  changes 
than  would  have  been  the  case  if  the  ordinary  scar  had  formed."  Other 
materials  have  been  suggested  by  the  ingenuity  of  American  surgeons. 
Beach  has  used  gold-foil,  Abbe  rubber-tissue  ;  but  these  suljstances  have 
been  proved  to  have  the  disadvantages  of  causing  formation  of  adhesions 
and  scar  tissue,  of  disintegrating,  and  of  causing  supi)uration.  Dr.  L. 
Freeman,  of  Denver  (A7in.  Surg.,  Oct.  1898),  having  tried  gold-foil  in  a 
case  of  tre]ihining  for  cerebellar  tumour,  and  found,  three  months  later, 
"  consideral)le  new  connective  tissue  had  formed,"  recommends  the  use 
of  egg-meml)rane,  as  being  inexpensive,  readily  ol>tainable,  strong  in 
spite  of  its  thinness,  and  durable,  and  not  in  the  fidl  sense  of  the  word 
a  foreign  body.  The  above  claims  are  based  upon  two  experiments  on 
animals. t 

Another  objection  to  the  removal  of  motor  centres  (except,  of  course, 
in  cases  where  they  are  involved  by  a  growth)  is  that  this  step  ma}' 
merely  replace  one  inconvenience  by  another.  It  is  true  that  in  mosc 
cases  the  loss  of  power  has  been  temporary,  but  in  some  this  has  not 


*  After  mere  incision  of  the  dura  or  meninges,  the  cicatrix  left  will,  no  doubt,  be 
linear  and  small,  and  the  inner  surface  of  the  skull  smooth  and  adhesions  absent,  but 
the  condition  present  after  removal  of  one  or  more  centres  will  be  very  different. 

f  While  the  interval  that  Dr.  Freeman  allowed  to  elapse  in  one  of  his  two  cases  is 
somewhat  sliort.  his  method  is  so  simple  and  easily  employed  that  it  deserves  a  wider 
trial. 


Ti.'Ai.MAric  i;rii.Eisv.  231 

ItiM'ii  till'  casi".  ( 'frl;iiiil\  uol  cxci'V  paliciit  would  cIkiosc  Id  lose  liis 
(•|iili'lis\  al  llif<'()s|  of  lia\  iiii;- a  I'i^lil  arm  or  Icl;-  pcrinaiiriilly  paralysed. 
Furl  licnuorc.  it  is  casx  lo  iiiidfrstand  llial  in  iiic\|)ci'iciic('<l  liands 
jx'nnaiuMil.  daniamc  may  1h'  readily  iidlieled  on  I  lie  centres  o-roiiped 
al)out  the  motor  area.  Iirini^ini;-  about  a  condition  hy  wliicti  one  I'orm 
ot'  distress   will    inerel\-   he  exciian^'ed   lor  anotliei". 

ir  it  l)e  decided,  owinn'  to  the  i;-i'a\ity  and  rre((iiency  of  the  att;M-k' — 
especially  wlieri'  the  condition  amounts  to  the  patient  being  praetieally 
in  what  is  a  slatns  epilcjiiinis — tiieir  limitation  to  one  oi-  two  centres, 
the  aliseiice  of  any  other  exi  i'a-cerel»ral  cause,  and  periia])S  also  the 
i'ailui-e  of  a  pre\  ions  operation,  to  remove  one  ol"  the  motor  centres,  this 
should  he  accui'ately  localised  hy  electricity.  To  trust  to  nieasurenients- 
of  tlu'  skull  is  not  enoueh.  Sufiicient  of  the  motor  area  havino'  hcpTi 
ex])OSed.  the  dura-arachnoid  is  opened  and  all  hiPmorrhaee  ai'rested.  \W 
means  of  two  asei)tic  ])latinum  electi'odes,  different  parts  of  the  motor 
area  are  examined,  the  results  most  carefully  noted,  and  when  that  sjjot 
is  reaclied  which  causes  motion  in  that  particular  part  of  the  body  first 
affected  in  the  lit,  that  particular  spot,  and  that  only,  should  be  excised 
(Keen).  Its  limits  having  been  determined,  any  large  veins  which 
enter  the  field  of  the  operation  are  first  tied  with  fine  sterilised  catgut 
passed  under  them  by  Mr.  Horsley's  needle-director.  The  area  of  the 
centre  is  then  marked  out  by  a  sharp  knife  held  vertically  to  the  surface 
and  penetrating  to  the  white  matter.  The  centre  is  then  excised  by  a 
sharp  knife  or  scissors  going  to  the  same  depth,  about  3  mm.,  or  a 
quarter  of  an  inch.  Ha?morrhage  is  best  arrested  by  ligature  of  any 
Ijleeding  points  if  possible,  hot  aseptic  lotions,  or  compression  with  gauze 
wrung  out  of  hot  lotion.  The  cautery  should  never  be  resorted  to  if  it 
can  possibly  be  avoided.  It  introduces  sepsis  and  suppuration,  and 
ma}^  lead  to  a  hernia  cerebri  and  blood-poisoning  (p.  281).  It  prevents 
tlie  surgeon  bringing  together  the  flaps  of  dura  mater  over  the  excised 
centre.  Drainage  will  usually  be  required  on  account  of  the  oozing^ 
and  will  be  imperatively  needed  if  the  cautery  has  been  employed. 

After  the  removal  of  the  centre,  to  make  sure  that  this  has  been 
effectual,  it  Avill  be  well  to  again  make  use  of  electricity  (Keen). 

Most  strict  antiseptic  precautions  should  be  made  use  of  before 
and  during  the  operation ;  sufficient  drainage  should  be  provided, 
and,  in  bringing  the  wound  together,  the  drainage-tube  must  not  be 
pressed  upon  or  closed.  Great  care  must  be  taken  to  keep  the  wound 
sweet  later  on,  putrefaction  leading  to  septic  softening  and  hernia  of  the 
brain.  Only  if  it  has  been  needful  to  remove  mucli  bone  shoidd  any 
of  this  he  preserved  and  rei)laced.  with  the  ])recautions  given  at  p.  206."'' 


*  Prof.  Kocher,  of  Berne  QLa  Sent.  Med.,  April  12,  1899,  p.  121),  is  of  opinion  that  not 
only  should  the  bono  disc  not  be  replaced,  but  that  the  dura  mater  itself  should  be  widely- 
excised.  He  holds  that  one  of  the  chief  causes  of  epilepsy  consists  in  an  exaggeration, 
local  or  general,  of  the  intracranial  pressure.  He  believes  that,  in  a  number  of  cases  of 
excision  of  cerebral  centres,  except  in  those  where  the  excision  has  been  sufficiently 
complete  to  bring  about  a  definite  paralysis,  the  success  should  be  attributed  rather  to 
the  opening  of  the  dura  mater,  which  establishes  a  sort  of  safety-valve  susceptible  of 
regulating  the  intracranial  pressure.  In  other  cases  he  has  seen,  after  incision  of  the 
dura  mater,  not  only  epileptiform  seizures,  but  spasms  and  paresis,  disappear.  In  cases 
where  traumatic  epilepsy  has  been  definitely  cured  he  has  been  able  to  prove  that  the 
site  of  trephining  was  filled  in  by  a  supple  membrane,  or  showed  a  loss  of  substance 
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In  cases  wliere  fliiriiio'  the  operation  there  lias  been  any  escape  of  cerebro- 
.-pinal  tliiid.  the  dressings  will  sorm  need  to  be  rejiacked  or  chanu'ed. 

Causes  of  Failure  after  Trephining  for  Traumatic  Epilepsy. — 
Amongst  these  are : 

1.  Not  hitting  off  the  right  spot. — A  bony  si)icule,  undetected  at  the 
operation,  has  been  found,  at  the  necropsy,  not  far  from  the  trephine- 
hole  (p.  225).  To  meet  this  contingency,  it  has  been  advised  to  sweep 
n  probe  carefully  round  the  circumference  of  the  trephine-hole,  and  at 
some  distance  from  it. 

2.  A  general  and  diffuse  thickening  of  the  bone  round  the  site  of 
injuiy  (vide  p.  229,  and  footnote,  p.  225). 

3.  Membranes  too  much  thickened  and  too  adherent  to  the  cortex  to 
admit  of  their  being  safely  detached  fp.  227). 

4.  Owing  to  the  long  continuance  or  to  the  amount  of  the  irritation, 
the  brain  may  be  permanently  affected  (vide  supra,  p.  228).  Thus,  in 
Dr.  Gunn"s  words  already  cjuoted  (p.  198).  there  are  cases  of  depressed 
iVacture  in  which  '•  the  constant  irritation  has  begotten  a  permanent 
impression  upon  the  brain  and  nervous  system  which  remains  after 
the  offending  point  of  bone  has  been  removed."  The  grosser  and  more 
localised  the  lesion,  the  more  speedy  will  be  the  relief.  As  long  as 
lhe  fits  are  diminished  in  number  and  severity,  the  prognosis  is  still 
hopeful.  The  fits  may  be  very  slow  in  disappearing.  The  super- 
vention of  insanity  is,  of  course,  very  gTave. 

5.  While  marked  relief  has  been  given  in  some  cases  of  violent 
temper,  delusions,  and  melancholia,  whether  associated  or  not  with  local 
epilepsy,  the  same  rule  holds  with  the  former  as  with  the  latter,  i.e.,  if 
the  interval  betAveen  the  injury  and  tre^phining  has  been  a  long  one,  the 
cure  is  very  likely  to  be  imperfect. 

6.  Neglect  of  after-treatment,  both  medical  and  surgical,  but  chiefly 
the  former. — Prof.  Nancrede's  words  (Intern.  Enc.  Surg.,  vol.  v.  p.  102) 
are  worthy  of  remembrance  :  "  The  operation,  indeed,  removes  the  most 
important  cause  of  the  ej^ilepsy,  but  only  one  cause.  The  disturbed 
circulation  in  the  nervous  centres,  and  the  excessive  mobility  of  the 
nervous  system,  can  only  disappear  with  time  :  and  if  all  other  sources  of 
peripheral  irritation  are  not  most  carefully  guarded  against,  the  patient 
may  be  slightly,  if  at  all,  benefited,  whereas  judicious  after-treatment 
will  sometimes  relieve  an  apparent  operative  failure."  I  would  also  refer 
my  readers  to  the  words  of  this  authority  quoted  at  p.  224.  The  words 
'•jiidicious  after-treatment'"  should  especially  refer  to  alcohol. 

7.  Trephining  for  fits  not  belonging  to  traumatic  epilepsy  in  character. 
- — There  is  no  doubt  that  the  glamour  of  a  new  operation  and  "■  the 
chance  of  finding  something  "  have  led  to  this  operation  being  performed 
in  unsuitable  cases,  which  have  not  been  published.  It  cannot  be  too 
strongly  laid  down  that  no  operation  is  justifiable  in  other  epilepsies 
save  the  Jacksonian.  of  which  so  many  are  traumatic  in  origin.  That 
is  to  say  that  in  ordinary  idiopathic  epilepsy  the  conditions  justifying 
operation  must  be  of  the  very  rarest.  They  would  be  something  of  this 
kind :  Epilepsy  with  intense  local  headache  ;  Epilepsy  in  which,  after 

capable  of  acting  as  a  safety-valve ;  wMle  in  those  cases  in  which  a  recurrence  of  the 
iits  took  place  the  membrane  was  resisting  and  immobile.  Kocher  would  therefore  only 
put  back  the  disc  where  a  very  definite  lesion,  such  as  an  exostosis  or  growth,  has  been 
removed ;  in  all  others  the  skull  should  be  left  open. 
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the  gi'iu-ral  convulsions,  j^aralysis  or  paresis  ot"  any  j^Toup  of*  muscles 
follows.  Those  who  trephine  in  idiopathic  epilepsy  because  it  is  impos- 
sil)le  always  to  exclude  traumatism  in  idiopathic  cases,  or  because  there 
is  a  bare  possibility  that  a  liajmorrhage,  the  oriuin  of  irritation,  may  be 
met  with  on  the  surtace  of  the  brain,  are  likely  to  meet  with  disappoint- 
ment. The  following  case  shows  that  an  exact  diagnosis  as  to  the 
nature  of  the  lits  is  not  alwaj^s  easy.  It  was  one  in  which  Mr.  Hulke 
1  rephined  for  "  anomalous "  convulsive  attacks  supervening  several 
months  after  a  head  injury  (^Med.  Times  and  Gaz.,  1881,  vol.  ii.  p.  85). 

The  operation,  while  it  did  uo  harm,  was  useless.  Bromide  and  iodide  of  potassium 
having  been  tried  in  vain,  a  full  trial  of  valerianate  of  zinc  was  made,  the  tits  subsiding 
under  this  treatment.  This  fact,  the  way  iu  which  the  fits  came  on,  the  slight  degree  of 
unconsciousness,  its  gradual  onset,  and  the  fact  that  occasionally  the  first  convulsion 
had  the  aspect  of  purposive  movements,  supported  the  view  that  the  fits  were  not 
epileptic  but  hysterical,  induced  by  the  shock  of  an  accident  iu  a  person  of  unstable 
nervous  system.  On  the  other  hand,  the  traumatic  origin,  the  headache,  the  darting 
pain  on  touching  the  part  injured,  were  all  suggestive  of  some  chronic  irritative 
process,  and  justified  the  operation  of  trephining.* 

8.  A  septic  condition  of  the  wound,  almost  invariably  the  fault  of 
the  surgeon,  and  bringing  about  (a)  meningitis,  (Ji)  hernia  cerebri, 
(f)  cerebral  abscess. 

9.  Shock. 

Finall}'.  in  cases  of  honest  doubr,  and  in  those  where  a  vrell-considered 
operation  has  failed,  the  interference  of  the  surgeon  will  be  justified  by 
the  fact  that  traumatic  epilepsy  tends  to  grow  worse,  and  is  little  affected 
by  medical  treatment.  ]n  the  words  of  Echeverria  (loc.  supra  cit., 
p.  225),  once  declared,  traumatic  epilepsy,  due  to  injury  to  the  head, 
leads  to  early  insanity  or  to  feebleness  of  intellect. 

Accidents  during  the  Operation. — Perhaps  the  fault  of  the  surgeon 
— viz.  (i)  middle  meningeal  Jitemorrhage  (p.  21 5);  (2)  hasmorrhage  from 
an  oijened  siiuis  (p.  199). 

TREPHINING    FOP.    MASTOID    ABSCESS    AND    CEREBRAL 
ABSCESS,    THE    RESULTS    OF    OTITIS    MEDIA 

(Figs.  91  to  104). 

Points  of  Practical  Importance  to  the  .Sur(;eo.\  in  the  Anatomy 
OF  THE  Parts  concerned.! 

I.  Ti/mjjainim. — (a)  Roof  always  thin,  not  more  than  a  line  and  a  half 
in  thickness,  often  thinner.:!:  Through  this,  inflammation  in  otitis  media 
readily  reaches  the  brain,  causing  meningitis,  sub-dural  or  cerebral 
abscess,  (h)  Parts  of  the  brain  and  cerebellum  which  are  in  contact 
with  the  middle  ear.  These  are  the  middle  and  back  part  of  the  temporo- 
sphenoidal  lobe,  and  the  outer  and  front  part  of  the  lateral  lobe  of  the 

*  It  is  noteworthy  that  the  bone  removed  and  the  dura  mater  being  normal  in 
this  case,  an  aspirator-needle  was  pushed  through  the  latter  to  the  depth  of  an  inch, 
and  then  withdrawn,  as  nothing  escaped  through  it.  For  a  few  minutes,  owing  to  the 
high  intracranial  pressure,  cerebro-spinal  fluid  spurted  in  a  slender  stream  for  the 
distance  of  nearly  a  foot,  and  continued  to  leak  away  for  several  hours. 

f  These  should  be  studied  together  with  a  skull  and  one  or  two  sections  of  a  temporal 
bone. 

X  The  bony  roof  is  occasionally  absent. 
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ceivhellnni.  With  regard  to  this  latter  site  of  abscess,  Mr.  Toynbee 
held  that  the  greater  frequency  in  adults  of  thrombosis  of  the  lateral 
sinns  and,  -with  this,  of  cereliellar  abscess  was  due  to  the  development 
of  the  mastoid  cells  liackwards.  (c)  The  mucous  membrane  and  the 
endosteum  lining  the  t3nnpanum  are  in  most  intimate  contact ;  hence, 
in  otitis  media,  caries  and  necrosis  readily  occur,  especially  if  the  blood- 
supply  to  the  tympanum  from  the  dura  mater  is  cut  off.  (d)  The  skin 
of  the  external  auditory  meatus  is  continuous  with  the  membrana 
tympani,  and  thus  otitis  media  may  be  set  up  from  without,  as  well  as 
by  mischief  reaching  the  tympanum  through  (e)  the  Eustachian  tube, 
A\hich  enters  in  front,  and  makes  the  mucous  memfirane  of  the  throat 
continuous  with  that  of  the  tympanum.  (/)  The  outlets  of  the  mastoid 
cells  and  of  the  tympanum  are  inadequate  for  drainage  in  otorrhoea,  as 
mam^  of  the  mastoid  cells  lie  below  the  level  of  their  ojDening  into  the 
tympanum,  and  the  floor  of  the  tympanum  is.  in  part,  below  the  orifice 
of  the  Eustachian  tube.  Decomposition,  once  started,  is  thus  favoured. 
II.  Mastoid  Cells. — (a)  Their  development  varies  with  age.  In  adults,, 
if  well  marked,  they  ma}'  measure  i^  inch  horizontally,  2  inches 
vertically,  and  reach  quite  up  to,  and  even  around,  the  lateral  sinus. 
(J))  Two  groups  of  cells  are  present,  and  their  relations  are  of  the  utmost 
importance — A.  The  upper,  or  antrum,  present  both  in  early  and  later 
life,  horizontal  in  direction  and  closely  adjacent  to  and  contiguous  with 
the  tympanum  ;  B.  'Phe  lower,  or  vertical.  These  cells  are  not  developed 
in  early  life,  and  vary  much  in  their  contents.  In  only  about  20  per 
cent,  do  they  contain  air.  The  mastoid  antrum  is  of  far  greater  import- 
ance. This  is  a  small  chamber  lying  behind  the  tympanum,  into  the 
upper  and  back  part  of  wdiich  (the  tympanic  attic)  it  opens.  Its  size 
varies,  especially  with  age.  Present  at  birth,  it  reaches  its  largest  size, 
that  of  a  pea,  about  the  third  or  fourth  year.  After  this  it  usually 
diminishes  somewhat  owing  to  the  encroachments  of  the  developing 
bone  around  it.  Its  roof,  the  tegmen  antri,  is  merely  the  backward 
continuation  of  the  tegmen  tympani.  The  level  of  this  is  indicated  by 
the  horizontal  root  of  the  zygoma.  "  The  level  of  the  floor  of  the  adult 
skull  at  the  tegmen  antri  is,  on  an  average,  less  than  one-fourth  of  an 
inch  above  the  roof  of  the  external  osseous  meatus  :  in  children  and 
adolescents,  from  one-sixteenth  to  one-eighth  of  an  inch ''  (Macewen). 
The  oide7'  wall  of  the  antrum  is  formed  by  a  plate  descending  from  the 
squamous  bone.  This  is  very  thin  in  early  life,  but  as  it  develops  by 
deposit  from  the  periosteum,  the  de})th  of  the  antrum  from  the  surface 
increases.  Macewen  gives  the  average  of  this  depth  as  varying  from 
one-eighth  to  three-quarters  of  an  inch.  At  the  junction  of  the  twO' 
parts  of  the  outer  wall  of  the  mastoid  cells  is  the  niasto- squamosal 
suture,  often  present  at  puberty.  Through  the  foor,  the  antrum  com- 
municates with  the  lower  or  vertical  cells  of  the  mastoid.  This  floor 
is  on  a  lower  level  than  the  opening  into  the  tympanum,  and  thus 
drainage  of  a  septic  antrum  is  difficult,  fluid  finding  its  ^vay  more 
readily  into  the  lower  cells.  Behind  the  mastoid  antrum  is  the  bend 
of  the  sigmoid  part  of  the  lateral  sinus,  with  its  short  descending 
portion.*     The  following  are  Prof.  Macewen's  directions  for  exploring 

*  Korner,  of  Frankfort,  has  shown  (^ArcJi.  of  OtoL,  vol.  xviii.,  1889,  p.  311)  that  fatal 
intracranial  diseases  (meningitis,  sinus-phlebitis,  and  abscess)  more  frequently  occur 
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this  important  vessel:  "An  opeiiiuLj  in  the  bone,  with  its  ])()steri(jr 
maro-in  touchiiiii- a  line  (h'awn  tVnm  I  lie  parieto-squanio-niastoid  junction 
to  the  tip  of  the  mastoid,  and  drawn  within  the  parallels  of  the  external 
auditory  meatus,  will  expose  tlie  part  of  the  sinus  most  often  affected 
with  thrombosis.  The  above  junction  of  the  asterion  is  placed  about 
three-quarters  of  an  inch  in  front  of,  and  half  an  inch  above,  the  upjH-r 
part  of  the  posterior  border  of  the  mastoid."  The  sinus  lies  more 
superlieially  than  the  anti-um,  being-  usually  one-fourth  of  an  inch, 
occasionally  half  an  inch,  from  the  surface. 

The  exact  position  of  the  antrum,  a  little  above  and  behind  the 
external  auditory  meatus,  is  represented  b}^  Mace  wen's  "  supra-meatal 
triangle."  This  is  a  triangle  bounded  by  the  posterior  roof  of 
the  zj^goma  above,  the  upper  and  posterior  segment  of  the  bony 
external  meatus  below,  and  an  imaginary  line  joining  the  above 
boundaries.  ■'  Roughly  speaking,  if  the  orifice  of  the  external  meatus 
be  bisected  horizontally,  the  upper  half  woidd  be  on  a  level  with  the 
mastoid  antrum.  If  this  segment  be  again  bisected  vertically,  its 
posterior  half  would  again  correspond  to  the  junction  of  the  antrum 
and  middle  ear.  and  immediately  behind  this  lies  the  supra-meatal 
fossa"  (Macewen).  When  opening  the  antrum  through  this  triangle 
the  operator  should  work  forwards  and  inwards,  so  as  to  avoid  the 
sigmoid  sinus,  while  to  keep  clear  of  the  facial  nerve  (Fig.  91)  he 
should  hug  the  root  of  the  zj^goma  and  the  upper  part  of  the  bony 
meatus  as  closely  as  possible,  and  not  continue  his  perforation  more 
forwards  than  is  absolutely  needful.  The  level  of  the  base  of  the 
brain  will  be  a  few  lines  above  the  posterior  root  of  the  zygoma  (Fig. 
91),  and  about  one-quarter  of  an  inch  above  the  roof  of  the  bony 
meatus. 

In  the  first  few  years  of  life  certain  points  of  diffei  ence  exist  in  the 
anatoni}'  of  the  antrum,  wdiich  are  of  practical  importance.  Speaking 
generally,  the  thinness  of  the  outer  wall  and  the  presence  of  the  sc{uamo- 
mastoid  suture  favour  the  escape  of  septic  matter  to  the  outside  of 
the  skull,  while  the  small  degree  of  development  of  the  mastoid  cells 
also  hel]js  to  render  less  frequent  intracranial  complications  at  this  age, 
especially  thrombosis  of  the  sigmoid  sinus.  Mr.  H.  Stiles  (Brit.  Med. 
Journ.,  vol.  ii.  1898,  p.  1142)  points  out  two  more  anatomical  details 
which  should  be  remembered.  During  early  life  the  undeveloped  con- 
dition of  the  mastoid  process  leaves  the  stylo-mastoid  foramen  exposed 
upon  the  lateral,  not  the  under,  surface  of  the  base  of  the  skull.  In 
making  the  first  incision,  therefore,  by  which  the  soft  parts  are  reflected 
from  the  bone,  the  surgeon  should  take  care,  below  a  point  on  a  level 
with  the  middle  of  the  meatus,  to  make  his  incision  a  superficial  one 
only,  to  avoid  injuring  the  facial  nerve.  Secondly,  the  posterior  root  of 
the  zygoma,  which  in  the  adult  forms  a  surface-guide  to  the  level  of 
the  roof  of  the  antrum,  does  not  now  exist. 

The  following  are  all  different  ways  by  which  sepsis  may  reach  the  brain 
from  the  ear:  (i)  Through  the  roof  of  the  antrum,  especiall}'  if  the  bone 

with  disease  of  the  right  petrous  than  the  left.  This  is  due  to  the  fact  that  the  right 
lateral  sinus,  at  its  sigmoid  flexure,  comes  more  forwards  into  the  mastoid  and  base  of 
the  petrous  than  does  the  left,  and  therefore,  with  its  dura  mater,  lies  nearer  to  the 
primary  disease.  This  is  explained  by  the  passage  of  blood  down  into  the  heart  being 
easier  and  more  direct  on  the  right  side,  and  this  sinus  being,  accordingly,  more 
voluminous. 
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be  naturally  deficient  here,  into  the  middle  fossa;   (2)  In^the  lateral  sinus 
into  the  posterior  fossa;   (3)  by  the  labyrinth  and  internal  meatus  into 


Fig. 


91. 


The  outer  wall  of  the  mastoid  bone,  the  antriun,  attic,  and  tympamini,  together 
with  the  posterior  wall  of  the  osseous  meatus,  have  been  removed  here  in  order 
to  show  the  field  of  operation  in  a  case  of  clironic  extensive  disease.  It  will  be 
noticed  that  the  mastoid  cells,  both  horizontal  and  vertical,  are  widely  developed. 

1,  Posterior  root  of  the  zygoma,  forming  the  upper  boundary  of  Macewen's  triangle. 

2,  Antrum  and,  in  front  of  it,  the  attic.  3,  Vertical  cells  of  the  mastoid.  "Where  these 
are   well   developed   and   become   septic,   Bezoid's   mastoiditis  (p.  242)  will  occur. 

4,  Eidge  on  the  inner  wall  of  the   tympanum  indicating  the  Fallopian  aqueduct. 

5,  Fenestrte  in  the  inner  wall  of  the  tympanum,  indicated  in  shadow.  6,  A  natural 
deficiency  in  the  tegmen  enlarged  with  a  small  osteotribe  to  remind^ my  readers 
how  thin  is  the  roof  of  the  antrum  and  tympanum.  7,  Cells  present  in  this  case, 
even  in  the  zygoma  at  its  junction  with  the  middle  root.  This  will  show  how 
difficult  it  is  in  some  cases  to  bring  about  complete  asepis. 

the  posterior  fossa;   (4)  by  the  different  sutures  with  their  contained 
processes  of  dura  mater;*  (5)  the  veins  which  pass  from  the  tympanum 

*  The  sutures  may  be  of  fatal  significance.  Thus  in  cases  where  there  is  septic 
mischief  outside  the  bone,  the  sepsis  having  made  its  way  there  by  an  opening  in  the 
mastoid,  or,  where  this  is  sclerosed,  by  dissecting  its  way  along  the  external  auditory 
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;iii(l  uiiisloid  I'i'lls.  Tlicsc  lull  into  three  cliiei' i^'i'oups  :  (a)  1  liosc  opeuiuo- 
into  the  lateral  sinus:  (13)  those  passing  thi-ouo-Ji  the  mastoid  i'orameu 
into  the  occi])i(al  xciii  and  soft  parts  outside  tlie  skull;  (7)  thos(^ 
runnino-  through  the  petro-squamosal  suture  to  the  dui-a  mater.  All 
these  veins  carry  sheaths  of  connective  tissue,  and  tluis  intiammatory 
products  may  reach  (<()  the  lateral  sinus,  causing  septic  phlebitis; 
(h)  the  soft  parts  outside,  causing  periostitis,  celliditis,  &c. ;  (cj  the  dura 
mater  and  brain,  fiausing  meningitis  and  abscess. 

Four  Results  of  Otitis  Media  which  may  come  under  the  Notice 
OF  THE  SuHGEox. — (i. )  Acute  inflammation  of  mastoid  cells  :  mastoid 
abscess;  (ii.)  abscess  in  the  brain  or  cerebellum;  (iii.)  septic  throm- 
bosis of  the  sinuses  and  pyjemia ;  (iv.)  meningitis.*  N.B. — The  above 
four  often  co-exist,  and  thus  the  symptoms  may  be  much  blended 
together  and  confusing. 

Indications  for  Interference  in  Mastoid  Disease  and  Otitis  Media. 

A.  In  Acute  Cases. — As  is  stated  ])elo\v  (p.  242).  a  clear  distinction 
nnist  he  made  between  acute  and  chronic  cases.  In  a  very  few  acute 
cases,  where  the  surgeon  is  without  skilled  helj),  where  the  mischief  is 
localised  to  the  mastoid,  where  the  periosteum  and  soft  joarts  are  much 
involved,!  AA'here  the  patient  is  3'oung  and  the  parts  are  yielding,  where  no 
evidence  of  grave  septicemia  is  present,  the  surgeon  will  be  justified  in 
making  a  free  incision  down  to  the  bone,  and  enlarging  and  curetting 
out  any  soft  patch  that  he  finds  in  the  antrum.  But,  as  a  rule,  in  acute 
cases  the  antrum  should  be  freely  opened  and  disinfected  (vide  infra). 

B.  In  Chronic  Cases. — Here  the  decision  is  sometimes  extremely 
difficult,  as  the  operation,  if  any  be  needed,  must  be  an  extensive  and 
difficult  one. 

I  consider  operative  interference  called  for,  in  jiractised  hands,  in  the 
following  cases : — 

1.  Where,  in  a  chronic  case, | urgent  symptoms  pointing  to  septiccemia 
or  cerebral  mischief — e.g.,  headache,  earache,  p3a'exia,  vomiting,  dizziness, 
a  rigor,  optic  neuritis — are  present. 

2.  Where,  in  a  chronic  case,  there  is  a  history  of  such  grave  symptoms 
as  those  above  given. 

3.  In  obstinate  disease  of  the  mastoid.  Under  this  heading  should  be 
included — {<i)  Chronic  disease  of  the  mastoid  with  recurrent  attacks 
of  swelling ;  (h)  Fistula  over  the  mastoid ;  (c)  Persistent  neuralgia  over 
the  mastoid  (Scliwartze).  Whenever  the  question  of  a  diseased  mastoid 
arises,  the  apex  must  not  be  forgotten  (Fig.  91,  p.  236). 


meatus,  if  it  reacli  a  suture  and  its  contained  process  of  dura  mater,  infection  of  the 
inner  surface  and  meningitis  may  easily  follow.  Scliwartze  has  recorded  {Arch.  f. 
OlircnlieUlnmde,  Bd.  xxii.  S.  295)  a  case  of  temporo-sphenoidal  abscess  in  a  child,  in 
which  infection  reached  the  brain  through  the  petro-squamosal  suture. 

*  According  to  Poulsen  {Arcli.  of  OtoL,  July  1892.  \^.  346)  the  relative  frequency  of 
the  latter  three  complications  is  about  the  same.  Thus,  out  of  36  cases  of  complica- 
tions of  otitis  media  there  were  13  cases  of  abscess,  12  of  sinus-thrombosis,  and  11  of 
meningitis. 

t  I  would  remind  my  younger  readers  that  redness,  swelling,  tenderness,  may  be  very 
little  marked  in  suppuration  in  the  mastoid,  especially  if  the  bone  be  sclerosed. 

J  Mr.  Barker  drew  attention,  some  years  ago,  to  the  greater  gravity  of  old-standing 
cases.  Thus,  otorrhcea  does  not  cause  cerebral  abscess  till  it  has  lasted  months  or  years. 
In  only  two  of  the  cases  which  Dr.  N.  Pitt  collected  in  his  Gulstonian  Lectures,  1890. 
was  the  duration  of  the  otorrhoea  under  a  vear. 
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4.  In  cases  of  long-standing  discharge,  baffling  treatment,  bnt  M'ithout 
any  severe  symptoms.  It  is  these  cases  wliich  ])resent  the  most  difficulty, 
if  the  long  duration  of  the  case  and  the  recurrent  and  rebellious  nature  of 
the  discharge  are  the  only  factors  in  the  case.  Here  the  sui"geon  will  be 
guided  in  his  decision  by  the  rank  of  life  of  the  patient,  i.e.,  how  far  he 
is  intelligent,  aware  of  the  grave  peril,  which  may  become  urgent  at  any 
time,  and  therefore  willing  to  persevere  with  needful  treatment  and  to 
keep  under  regular  observation.  The  nature  of  the  discharge,  i.e.,  the 
degree  of  sepsis  and  its  amount  when  it  recurs,*  the  presence  of  any 
persistent  bare  bone,  must  be  taken  into  consideration.  The  age  of  the 
patient,  whether  one  entering  on  the  best  years  of  his  life,  and  again 
whether  he  is  one  whose  denial  of  any  past  evidence  of  anything 
approaching  to  the  grave  symptoms  I  have  mentioned  is  to  be  dis- 
regarded, or  one  who  would  at  once  pay  attention  to  any  threatening 
of  them,  must  also  be  considered. 

5.  Of  course,  when  cerebral  symptoms  are  present,  ^^'llen  these  are 
acute,  each  operator  must  decide  for  himself  whether  he  take  the  antrum 
first  or  no.  If  the  cerebral  mischief  is  not  extremely  nrgent,  and  if 
skilled  assistance  is  at  Iiand,  the  antrum  should,  if  possible,  be  taken 
first,  so  that  one  operation  may  suffice.  If  the  operation  on  the  brain  is 
a  difficult  one,  that  on  the  antrum  may  have  to  be  deferred.  When  the 
cerebral  symptoms  are  only  slight,  e.g.,  a  slight  degree  of  optic  neuritis, 
headache,  dulness,  &c.,  it  ^vill  be  justifiable  to  jierform  the  operation  on 
the  antrum  first,  and  to  wait  and  watch  carefully.  For  a  slight  degree  of 
meningitis  may  subside  after  free  drainage  of  the  antrum  and  adjacent 
parts. 

Antrectomy. — Operation  based  on  those  of  Schwartze 
and  Stacke. 

I  am  sometimes  asked  the  difference  between  Schwartze's  and 
Stacke"s  operation.  The  name  of  Schwartze,  of  Halle,  is  associated 
with  the  first  attempt  to  put  operations  on  the  antrum  on  a  satisfactory 
footing,  he  having  published,  in  1 873,  a  series  of  cases  in  the  Arch.  f. 
Ohrenheilkunde,  Bd.  vii.  u.  ix.  Replacing  such  very  limited  opera- 
tions as  that  of  Wilde's  incision  and  drilling  the  bone,  Schwartze  opened 
up  the  mastoid  cells  and  antrum,  establishing  drainage  Ijetween  these 
and  the  tympanum,  and  keeping  the  communication  open  b}^  plugging  or 
a  leaden  nail.  This  pioneer  operation,  though  excellent  and  based  on 
correct  principles,  admitted  of  improvement.  It  was  used  extensively  for 
many  years,  with  the  result  that  it  was  found  admirably  adapted  for  acute, 
but  insufficient  for  some  chronic  cases  where  the  mischief  was  extensive. 
Stacke  in  1892  published  (Arch.  f.  OhrenheilJiunde,  Bd.  xxxi.)  his  opera- 
tion, which  modified  that  of  Schwartze  in  the  following  important  details 
— viz.,  the  detachment  of  the  auricle,  the  removal  not  only  of  the  outei- 
wall  of  the  antrum  but  the  upper  and  outer  part  of  the  bony  meatus, 
the  taking  away  of  the  ossicles  and  membrana  tympani,  and  the  replacing 
of  the  flaps  of  the  auricle. 

I  have  tried  to  describe  here,  with  sufficient  detail,  o]jerative  steps  which 
will  meet  different  cases  of  varying  severity.  When  in  doiibt  as  to  which 
operation  should  be  performed,  the  surgeon  will  be  guided  mainly  by  the 

*  A  discharge  may  have  ceased  owing  to  the  formation  of  a  plug  of  inspissated  pus 
or  of  granulations.  It  may  be  increased  by  some  blow,  exposure  to  cold,  the  use 
■of  instruments,  or  to  some  independent  pyrexia,  of  which  inliuenza  is  certainly  one. 
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anioiint  of  disease  in  the  t yiii]);miiiii,  the  duration  ot"  tliL'  disease,  tlu^ 
i'(»n<litii>ii  ot'tlie  palieiil.  the  t'aihire  (if  any  |»reviuHs  operation,  and  tlie 
o|H'ratoi""s  own  expi'rieiice.  In  recent  eases,  in  those  where  the  diseasf?  is 
limited  to  the  mastoid,  often  in  elnldren,  and  in  those  instances  where 
another  o])eration  is  to  l)e  j)erformed  at  the  same  time — e.ij.,  foi-  cerebral 
abscess  or  sinus-thrombosis — the  simpler  operation  of  Schwart/e  should 
be  employed.  If  any  surgeon  decide  on  performing  the  less  severe, 
but  also  less  complete,  operation,  in  cases  where  chronic  disease  of  the 
tym])anum  exists,  he  must  remember  the  consequences  of  his  step.  He 
will  relieve  his  patient  es])ecially  from  the  gravest  i-isks,  but  he  will  not 
remove  these  entirely-  He  must  be  prepared  for  after-treatment  often 
very  tedious,  with  persistent  discharge  and  smell  from  the  meatus,  and 
the  troublesome  formation  of  granulations  along  his  operation-track,  which 
obstinately  tends  to  close.  This  must  be  kept  open  (vide  infra)  as  long 
as  possible,  and  the  patient  must  be  kejjt  under  observation  for  assiduous. 
persevering  treatment  as  long  as  any  discharge  persists. 

The  parts  having  been  shaved,  cleansed  as  thoroughly  as  possible,  pre- 
ferably some  hours  before,  and  an  anaesthetic  (perhaps  the  best,  on  the 
wdiole,  is  A.C.E.)  cautiously  given,  a  free  incision  is  made  Avith  a  strong- 
backed  scalpel,  starting  "  above,  a  little  in  front  of  the  top  of  the  pinna 
in  the  line  of  the  hair.  It  is  carried  backwards,  and  then  backwards 
and  downwards,  still  following  the  line  of  the  hair  till  that  line  passes 
on  to  the  neck.  It  is  then  continued  downwards  and  forwards  to  the 
posterior  part  of  the  apex  of  the  mastoid.  This  is  a  modification  of  the 
incision  of  Chaput"  (Ballance).  If  the  parts  are  inflamed  the  incision 
should  be  very  free.*  With  an  elevator  or  curved  blunt-pointed  scissors, 
the  auricle  is  well  separated  from  the  bone  and  pushed  well  forwards 
and  somewhat  dow^nwards,  together  with  the  skin  lining  the  meatus, 
especially  at  its  upi)er  part.  Yv^here  the  parts  are  succulent  with  inflam- 
mation this  step  will  be  easy.  Spencer  Wells's  forceps  on  the  posterior 
auricular  vessels  f  and  other  bleeding  points  will  act  as  retractors,  but 
the  auricle  will  require  to  be  well  held  forwards,  and  a  very  efficient 
means  is  a  strip  of  sterilised  gauze  passed  through  the  meatus  and  out 
of  the  wound,  its  two  ends  being  knotted  and  used  as  a  retractor.  By 
this  means  the  bony  meatus — especially  the  part  needed,  'the  upper 
and  back  part  and  the  supra-meatal  triangle  of  Macewen  (p.  235). 
which  is  the  guide  to  the  antrum — can  be  defined.  Any  discoloured 
patches,  opening  in  the  bone,  emissary  veins,  or  suture"  lines  are  now 
looked  for.  If  any  opening  be  present  it  is  enlarged.  In  most  cases 
no  such  guide  is  present,  and  the  antrum  must  be  opened  through 
the  supra-meatal  triang  e.  This  is  effected  in  different  ways  accord- 
ing to  the  density  of  the  bone.  This  may  be  soft  and  spongy-,  or 
sclerosed,  especially  in  long-standing  cases ;  between  the  two,  varying 
conditions  are  met  with.|     If  the  bone  be  soft  enough,  the  use  of  the 

*  In  a  little  child  the  caiitiou  given  about  the  exit  of  the  facial  nerve  (p.  235)  will  be 
remembereil.  As  the  position  of  the  lateral  sinus  is  so  variable — sometimes  quite  close 
to  the  auricle,  sometimes  only  near  it,  and  sometimes  well  out  of  danger — it  is  best  to  keep 
close  to  the  auricle.  If  the  surgeon  is  not  only  going  to  open  the  antrum,  but  also  to 
explore  the  lateral  sinus,  cerebrum,  and  cerebellum,  he  will  make  use  of  an  incision 
curving  backwards  so  as  to  raise  a  flap,  as  recommended  by  Mr.  Dean  (p.  253.  Fig.  103). 

•f  Thrombosis  of  any  vein  superficially  met  with  will  furetell  a  similar  condition  in  the 
lateral  sinus. 

X  111  an  examination  of  100  fresh  and  150  macerated  specimens.  Zuckerkandl  found 
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gouge  (Fig.  92)  is  best,  and  will  soon  eifect  an  entrance  through  the 
compact  outer  layer.  But  the  gouge  should  be  worked  with  the  hand 
alone  as  much  as  possible,  and  the  mallet  used  with  the  utmost  care 
and  only  in  rcuioving  the  outer  layer  of  bone. 

Prof.  Macewen  (P//0'/e'/^^c  Diseases  of  the  Brain  and  Sinnal  Cord,  p.  303) 
gives  the  following  objections  to  the  use  of  the  chisel  or  gouge  and 
mallet :  i.  "  Because,  in  operating  upon  a  restricted  area,  surrounded  by 
and  full  of  apei-tin-es.  some  containing  delicate  structures,  the  wounding 
of  which  may  occasion  serious  and  even  fatal  results,  the  antrum  being 
situated  at  a  variable  depth  from  the  surface,  the  intei^vening  osseous 
tissue  being  of  various  consistency,  it  is  a  source  of  danger  to  use  a 
chisel  driven  by  a  mallet,  which  may  be  suddenly  impelled  into  the 
interior  of  one  of  these  spaces,  or  into  the  cerebellum,  brain,  or 
sigmoid.  Such  accidents  have  occurred.  During  attempts  to  open 
the  mastoid  antrum,  the  sigmoid  sinus  has  frequently  been  accidentally 
opened  by  the  chisel,  several  of  the  cases  surviving,  though  a  number 
have  died.  On  one  occasion  a  young  surgeon,  in  endeavouring  to 
open  the  antrum  with  a  chisel,  found,  on  giving  it  an  impact  with  the 
hammer,  that  the  instrument  suddenly  entered  a  large  cavity,  from 
which  pus  issued.  At  the  post-mortem  examination  it  was  seen  that 
the  chisel  had  penetrated  the  sigmoid  groove,  pushed  aside  the  sinus, 
which  was  foi-tunately  thrombosed,  and  entered  the  cerebellum,  from 
which,  on  withdrawal  of  the  instrument,  pus  flowed.  2.  Secondly, 
the  repeated  blo^\•s  with  the  hammer  impart  considerable  vibration  to 
the  mastoid  and  adj (fining  structures,  and  when  the  tegmen  tympani 
or  the  sigmoid  groove  is  eroded  and  thinned,  the  concussion  may 
cause  these  thinned  and  friable  structures  to  give  way,  or  cause  a 
rupture  of  the  granulations  covering  them,  and  thus  permit  inocu- 
lation of  the  fresh  wounds  in  the  membranes,  or  in  the  brain  itself. 
Pus  within  the  brain  or  cerebellum,  receiving  through  the  skull  a 
succession  of  violent  vibrations  or  shocks,  could  easily  be  scattered,  or  a 
large  abscess  near  the  ventricles  or  meninges  might,  by  the  violent 
impacts  conveyed  to  it,  burst  into  the  ventricles  or  meninges,  thus  pro- 
ducing serious  if  not  fatal  results."  Prof.  Macewen  prefers  the  use  of 
drills  and  burrs  worked  by  an  electro-motor.  But.  as  sucli  means  are 
rarely  to  hand,  the  surgeon  must  remember  the  above  warning  and  use 
a  mallet  with  nmch  caution. 

Mr.  Ballance',  another  authority  on  the  subject,  also  prefers  burrs 
worked  by  an  electro-motor*  (Med.-Chir.  Trans.,  vol.  Ixxxiii.  p.  900). 
His  burrs  are  of  the  cross-cut,  not  the  ordinary  shape,  and  9  mm.  and 
7  mm.  in  diameter.     He  points  out  that  the  burr  must  be  kept  moist  by  a 


in  20  per  cent,  an  absolute  absence  of  pneumatic  cells;  38  per  cent,  were  pneumatic 
without  any  diploc.  In  some  cases  the  upper  half  only  of  the  mastoid  was  pneumatic, 
the  lower  half  containing;  diploc.  Anyone  who  has  seen  much  of  mastoid  surgery  will 
agree  that  no  two  processes  arc  exactly  alike.  Sclerosis  of  bone  when  present  here  may  be 
a  normal  condition ;  but.  whether  normal  or  pathological,  it  is  of  importance  (i)  in 
adding  decidedly  to  tlie  difficulties  of  the  operation,  both  by  rendering  it  more  difficult 
to  decide  when  the  antrum — which  is  smaller  in  proportion  to  the  amount  of  sclerosis 
present — is  reached,  and  by  making  accidents— e.//.,  injury  to  the  facial  nerve— more  likely ; 
and  (2)  in  preventing  the  approach  of  septic  mischief  to  the  surface,  and  thereby 
rendering  intracranial  complications  more  probable. 

*  Mr.  Ballance's  burrs  are  made  hj  Ash  k  Co.,  his  electro-motors  and  accumidators  by 
€urtis.  of  Dublin.     The  electro-motor  and  box  weigh  25  lbs.,  the  acciunulators  the  same. 
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stream  of  antiseptic  llnid.  and  tliat  it  must  not  bo  pressed  against  the 
bone,  l)ut  ki'pt  in  cunstant  iiioNcmciil  dvcr  llic  area  to  be  removed. 
The  burrs  can  1)e  iitted  ^\■ith  jjrotectors.  Where  no  electro-motor  and 
burrs  are  avaihible.  Mr.  Ballanee  reeonnnends  the  gouge.  For  removal 
of"  the  bone  su|icrlicial  to  the  antrum  he  uses  sizes  15.  I  I.  and  S  mm.  in 
diameter.  'I'hc  cutl  ing  edges  should  not  be  curved.  He  })refers  two 
smallei-  and  longer  gouges  for  removal  of  the  outer  wall  of  the  attic,  and, 
while  tlu'v  are  in  use,  Stacke's  guide  (Tig.  95)  serves  to  shield  the 
tuberosity  wliich  ])rqjects  from  the  iiniei'  wall  into  the  neck  of  the 
antrum  (Fig.  91).  If  contains  the  I''allo[)ian  aqueduct  aiul  the  hori- 
zontal semicircular  canal. 

AVhatever  instrument  is  employed,  it  should  be  directed  forwards 
and  slightly  upwards,  so  as  to  avoid  the  sigmoid  sinus  and  facial 
nerve  (p.  235).  As  soon  as  tlie  compact  layer  is  removed,  the  gouge 
and  osteotribes,  or  rose-headed  burrs  (Fig.  93),  will  quickly  increase  the 
opening.     As  this  is  effected,  the  surrounding  surface  should  also  be  cut 

Fig.  92.  Fk;.  93. 


Maceweu's  gouge. 
This  is  of  the  right 
length  to  rest  safely 
in  the  palm  of  the 
liand  while  the  point 
is  protected  with  the 
forefinger. 


Osteotribes  or  burrs,  for  use  with  an  ordinary  trephine-handle.. 
(Made  for  me  by  Down  Bros.) 


away,  cautioush^,  as  it  is  unsatisfactory  and  dangerous  to  work  in  a 
cramped,  conical,  pit-like  cavity.  As  the  opening  is  deepened  the 
sui'geon  tests  whether  he  has  reached  the  antrum,  partly  by  looking  out 
for  any  minute  dark  apertures — i.e.,  diploic  spaces, — partly  by  examining 
the  fragments  he  removes  for  evidence  of  cancellous  tissue,  and  finally 
by  seeing  if  he  can  pass  a  fine  probe  along  the  iter  into  the  tympanum. 
As  the  operator  goes  along,  all  blood,  granulation  tissue,*  pus,  &c., 
are  removed  by  sharp  spoons,  dossils  of  diy  sterilised  gauze,  and,  if  by 

*  Prof!  Macewen  ^loc.  supra  cit.,  p.  301)  gives  the  following  warning  as  to  the  import- 
ance of  buds  of  granulation  tissue  :  •'  It  frequently  happens  that  granulations  springing 
from  the  dura  lining  the  cerebellar  fossa,  and  covering  the  sigmoid  sinus,  protrude 
through  the  sigmoid  groove,  and  project  into  one  of  the  mastoid  cells.  "When  these 
granulations  project  in  this  way  from  the  cerebellar  dura,  there  is  a  localised  pachy- 
meningitis, and  probably  a  more  or  less  thrombosed  sigmoid  sinus." 

16 
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irrigation,  witli  the  precautions  given  below  (]).  245  j.  In  acute  cases  the 
operator  should  also  be  on  the  look-out  for  any  pus  welling  up,  and  note 
whence  it  comes — whether  from  behind,  the  neighbourhood  of  the  sig- 
moid sinus,  from  in  front,  the  tympanTim,  or  from  above,  pointing  to  the 
middle  fossa.  Haemorrhage,  usually  free  and  often  troublesome,  is  arrested 
by  pressure  with  strips  of  dry  sterilised  gauze.  Occasionally  it  is  profuse, 
although  the  instrument  used  has  not  been  allowed  to  trench  upon  the 
sigmoid  sinus ;  in  such  cases  it  niaj'  come  from  a  branch  of  the  oc-cipital 
or  stylo-mastoid  arter}^,  or  from  a  mastoid  vein  coming  through  unusually 
far  forwards.  In  these  cases  pressure  must  be  kept  up  for  several  minutes, 
or  a  small  plug  of  sterilised  Avood  inserted. 

The  depth  at  ^hich  the  antrum  may  be  situated  from  the  surface 
varies  from  one-eighth  to  three-quarters  of  an  inch,  or  even  more. 
•Occasionally  it  may  be  absolutely  obliterated  by  hypertrophic  sclerosis* 

Fig.  94. 


Macewen's  combiued  small  curette  and  seeker.    The  latter  will  serve  as  an  ossicle  hook. 

'(Macewen).  The  same  authority  states  that  he  has  met  A\ith  it  placed 
higher  up  than  usual,  "  somewhat  above  the  level  of  the  outer  limit 
of  the  floor  of  the  middle  fossa,  the  downward  projection  of  which 
had  to  be  rounded  in  order  to  reach  the  antrum."  He  adds  that 
"it  is  possible,  in  some  of  the  reported  cases  in  which  the  antrum  could 
not  be  found  during  operation,  that  it  was  situated  in  this  manner." 
Mr,  Ballance  {loc.  siq/ra  cit.)  considers  "that  it  need  never  happen  that 
the  antinim  be  not  reached,  as  some  operators  have  described,  for  the 
attic  can  always  be  found,  and  a  bent  probe  passed  backwards  from 
the  attic  into  the  antrum  Mali  be  a  sure  guide  to  the  exposure 
of  this  cavity."  "Where  no  anti'um  can  be  found,  or  where  one 
is  present  but  contains  no  pus,  the  surgeon  should  always  remember 
the  vertical  group  of  cells  (p.  236,  Fig.  91)  and  the  apex  of  the  ma.stoid, 
in  adults.  Occasionally  cells  may  be  present  here  and  absent  above.  It 
is  in  such  cases  that  Bezold's  mastoiditis,  with  perforation  on  the  inner 
side  of  the  apex,  and  suppuration  in  the  digastric  fossa  and  under  the 
stern o-mastoid,  may  occvn. 

Having  thoroughly  dealt  with  the  mastoid  cells,  the  surgeon  must 
decide  whether  this  is  sufficient.  If  it  be  a  recent  and  acute  case,  it 
wall  be  enough  to  irrigate  the  cavity  with  boiled  water,  carbolic  acid 
lotion  (i  in  20J,  or  iodoform  enmlsion,  and  then  to  plug  it  with  sterilised 
gauze,  the  wound  in  the  soft  parts  being  only  partly  drawn  together 
with  salmon-gut  sutures.  But  if  the  case  be  a  chronic  one,  the  tym- 
panic cavity  septtic  and  carious,  the  surgeon  must  either  do  more  on  the 
lines  of  a  Stiicke's  operation  given  below,  or  leave  his  patient  to  such  an 
operation  at  a  later  date,  or  tedious  and  prolonged  after-treatment.  If 
for  any  reason,  jjerhaps  the  condition  of  his  j)atient.  he  hold  his  hand 

*  "  When  great  depth  is  associated  with  ebumated  bone  from  sclerosis,  the  task  is 
a  formidable  one.  If  in  such  cases  the  sigmoid  sinus  is  situated  close  to  the  posterior 
wall  of  the  canal,  the  diflBculty  of  reaching  the  antrum  is  almost  insuperable."  Small 
instruments  are  absolutely  essential  here,  and  it  is  in  these  cases  that  small  burrs  will 
be  found  of  great  assistance  (Barr). 


MASTOID   DISEASE   AND   OTITIS   Mi:i)IA.  243 

ill  .1  i-lironic  ease,  lie  sliould  eart't'ully  curette  the  tympanum  from  the 
t\\ti'riial  hoii}-  meatus  and  try  and  pass  a  small  drainage-tube  between 
tlie  bony  meatus  and  the  openiiifj  into  the  antrum.  If  this  step  be 
found  impossible,*  a  stream  of  boiled  water  or  boracio  acid  should  l)e 
s}Tinfjed  between  them  in  both  directions,  and  an  emulsion  of  iodoform 
and  f^lycerine  allowed  to  trickle  into  tlie  two  openings,  or  iodoform 
sterilised  in  a  solution  of  formalin  (i  in  500).  or  in  one  of  carbolic  acid 
(l  in  20).  inserted  with  a  fine  curette. 

I  shall  now  suppose  that  the  case  is  one  of  advancc'd  sepsis  spread 
over  a  considerable  area,  a  case  of  long  standing,  and  calling  for  further 
investigation  on  the  lines  of  Stacke's  operation  (p.  238).  The  tympanum 
next  requii-ing  the  attention  of  the  surgeon,  tlie  entrance  into  this  cavity 
is  identified  by  a  Stacke's  guide  (Fig.  95)  passed  along  the  iter  or  attic, 
then  all  the  bone  outside  this  and  the  outer  and  upper  Avail  of  the 
meatus  are  very  carefully  cut  away  Avith  a  small  chisel  or  gouge.  In 
•effecting  this  the  operator  should  keep  his  instrument  carefully  upwards 
as  well  as  forwards,  and  be  very  careful  that  it  is  the  outer  and  not  the 
inner  wall  of  the  antro-tympanic  passage  with  which  he  is  dealing,  and 
that  he  does  not  descend  below  the  upper  part  of  the  posterior  wall  of 
the  meatus,  for  fear  of  injury  to  the  facial  nerve. t  The  ana3sthetist 
should  also  now  carefully  watch  for  any  twitchiiigs  of  the  face. 

Fic.  95. 

■i-Sc 


Stacke's  giude.     (Down  Bros.'  Cat.) 

The  following  warning  of  Prof.  MaceAven  (loc.  supra  cit.,  p.  300) 
as  to  the  need  of  care  in  dealing  Avith  granulations  at  tliis  stage  bears 
on  this  point:  "Another  danger  to  AA-hich  the  facial  nerve  is  exposed 
arises  Avhen  a  granulation-mass,  protruding  through  an  extensive  erosion 
in  the  canal,  encloses  the  facial  nerA"e ;  the  surgeon,  in  clearing  the 
granulation  tissue  from  the  floor  of  the  antrum,  is  apt  to  injure  the  nerve. 
Before  remoA'ing  granulation  matter  from  the  floor  of  the  antral  passage 
the  granulation  buds  should  be  touched  Avith  a  probe,  AA-hen,  if  they 
enclose  the  nerA-e,  facial  twitchings  vnW  result." 

*  If  the  surgeon  fail  in  getting  a  drainage-tube  through,  or  even  in  syringing  from 
one  caA'ity  to  the  other,  he  need  not  be  unduly  disappointed.  He  Avill  have  improved 
the  condition  of  his  patient  very  considerably — a  point  demonstrated  in  the  large  series 
of  cases  published  by  the  late  Dr.  Ferrer,  of  San  Francisco  (^ArcJi.  of  Otology,  vols,  xviii. 
and  xxii.) — but  a  cure,  depending  on  the  amount  of  sepsis  left  in  the  tympanum,  can 
only  be  brought  about  by  time  and  assiduous  perseverance  with  the  after-treatment. 

\  Paralysis  of  the  face  coming  on  some  hours  after  the  operation  is  not  very 
lancommou,  and  is  probably  due  to  oedema  around  the  nerve  in  its  canal.  It  will 
disappear,  though  sometimes  tediously.  This  paralysis  is  especially  likely  to  occiu: 
where  any  natural  gap  or  a  pathological  erosion  exists  in  the  bony  canal  while 
the  nerve  is  in  relation  to  the  tympanum.  If  either  of  the  above  be  present,  the 
neurilemma  of  the  nerve  and  the  mucous  membrane  of  the  tympanitm  wiU  be  in  close 
contact  with  each  other. 
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At  this  stage  a  bright  light  and  efficient  th'ving  of  the  parts  ^\'ith 
dossils  of  sterilised  dry  gauze  are  most  helpful.     (Ballance.) 

Cutting  away  of  the  outer  and  upper  wall  of  the  meatus,  the  outer 
wall  of  the  antrum  and  attic,  will  enable  the  surgeon  to  inspect  the 
state  of  the  membranes  and  ossicles.  If  the  latter  are  bare  of  mucous 
membrane,  covered  with  granulation  tissue,  carious,  or  loose,  they  should 
be  removed,  and  in  all  long-standing,  septic  cases  tlie  remains  of  the 
membrane  and  any  polypi  should  be  cleared  away  also.  The  tympanum, 
the  attic  and  the  antrum,  and  the  external  meatus  having  been  thrown 
into  one  large  cavity,  the  surgeon  examines  with  a  probe  for  the  existence 
of  any  outlying  cells  and  pockets  with  pus;  if  the  vertical  group  of 
mastoid  cells  is  developed,  and  if  there  be  any  doubt  about  their  being 
aseptic,  they  should  be  opened  up  to  the  apex  of  the  bone,  and  all  inter- 
vening and  irregular  septa  opened  up  with  the  osteotribe  so  that  the 

Fig.  96, 


•^ 


4"' 


^k. 


Drawn  from  a  speeiineu  prepared  by  Hamilton  Ballance.     The  complete  mastoid 
operation  has  been  performed. 

1,  Inner  wall  of  antrum. 

2,  Inner  wall  of  attic. 

3,  Inner  wall  of  tj'mpanum  proprium. 

4,  Eidge  of  the  aqueduct.       Under  cover  of  this  is  the  "recessus  tympanicns 

sub-aquajductu   Fallopii."     The  dotted  line  indicates  the   backward  and 
upward  extension  of  the  recess.     (Ballance.) 

opening  is  not  only  large  but  smooth.  Another  point  which  should 
always  be  looked  into  is  the  roof  of  the  antrum.  If  a  black  patch  is 
to  be  seen  above,  or  if  a  probe  finds  a  perforation  here,  this  should 
be  carefully  enlarged,  and  the  roof,  indicated  by  the  level  of  the  pos- 
terior root  of  the  zygoma  (Fig.  91),  carefully  trephined  or  cut  away, 
until  the  middle  fossa  is  exposed  sufficiently  to  examine  the  dura  mater 
above  the  roof  of  the  antrum.  This  may  show  a  meningitis,  local  or, 
too  often,  part  of  one  diffused,  an  extra-dural  abscess  (p.  259),  or  a 
sloughy  perforation  in  it  may  lead  to  an  abscess  in  the  temporo- 
sphenoidal  lobe  (pp.  248,  251).    The  next  step  is  to  examine  the  sigmoid 
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sinus*  1)\-  rciuoviiiu'  llir  hoiic  carcriilly  in  ;i  l)acl<\var(l  (lii'cci  ion  (p.  257). 
A  (lark  jiatcli  jxisterioi'l}'  may  indicate  mischief  here.  Before  the  suro-eon 
considers  the  o))ei'ation  comj^leted  lie  should  examine  ag"ain  with  fine 
probes  for  any  outlyinj^'  cells  or  jiockets.  The  numljer,  size,  and  extent 
of  the  mastoid  cells  vary  in  nearly  every  case,  and  tlieir  disinfection 
must  be  carried  oiit  thoroug'hly  and  efficiently ;  when  th(^  surgeon  is 
in  doubt  about  this  lie  will  use  emulsion  of  iodoform  in  glycerine 
(10  per  cent.),  solution  of  zinc  chloride  (gr.  xx.  to  5)'. J,  or  pure  carbolic 
acid.  Watery  solutions,  save  a  saturated  one  of  boracic  acid,  should 
not  be  run  in  too  freely  in  case  the  Eustachian  tube  is  patent ;  and, 
for  the  same  reason,  solutions  of  hyd.  perch,  should  not  be  employed. 
Incomplete  disinfection  of  the  parts,  the  persistence  of  a  sinus  soon 
becoming  foetid,  means  an  incomplete  operation.  Again,  if  the  wound 
heal  and  tenderness  or  headache  return,  a  bead  of  septic  pus  is 
probably  pent  up  in  some  unexplored  nook  or  cell.  Having  satisfied 
himself  that  he  has  thoroughl}^  exposed  and  dealt  with  the  whole  of  the 

Fiu.  97. 


The  posterior  edge  of  the  inner  extremity  of  the  cartilaginous  meatus  is  sliown 
dislocated  outwards,  and  a  long  iiari-ow  knife  has  been  passed  along  the  leiicth  of 
the  meatus  through  the  conchal  opening.  The  white  space  shown  in  this  and  in 
Figs.  99  and  100  represents  the  bony  area  which  has  been  operated  on.     (Ballance.) 

diseased  area,  it  remains  to  take  steps  which  will  ensure  the  healing  of 
the  large  wound  from  the  bottom,  completely.  For  some  time  this  was 
brovTght  about,  often  incompletely,  by  plugging  the  cavity^  with  strips  of 
sterilised  gauze,  followed,  after  a  time,  as  the  opening  contracted — which 
it  was  sure  to  do — by  the  vise  of  a  nail  of  lead  or  aluminium  (Ferrier). 
This  method  of  after-treatment  was  so  tedious,  so  irksome  and  painful  to 
the  patient,  it  required  such  perseverance  on  the  part  of  the  surgeon, 
and  such  intelligent  co-operation  from  the  patient,  that  it  often  failed, 
especially  in  hospital  practice.  The  following  improvements  have  been 
suggested  :  to  diminish  the  large  size  of  the  wound,  and  thus  to  lessen 


*  If    a    healthy,  unthrombosed    sigmoid   sinus  has    been   accidentally  opened,  the 
treatment  may  be  that  given  at  p.  199.     Unless  the  neighbouring  parts  are  aseptic 

this  complication  is  a  serious  one,  owing  to  the  risk  of  septic  phlebitis. 
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the  amount  of  plugging  required,  and  to  prevent  any  permanent  opening 
being  left  which  would  require  a  subsequent  plastic  operation.  The  area 
of  the  cavit}^  may  be  diminished  by  slitting  the  cartilaginous  canal  well 
out  on  to  the  concha,  and,  at  the  outer  extremity  of  the  horizontal  cut, 
making  one  at  right  angles,  so  as  to  give  a  rectangular  flap,  or  by  forming 
two  flaj^s.  The  edges  of  the  mastoid  wound  having  been  brought 
partly  together,  without  tension,  the  edge  of  the  upper  flap  is  sutured 
to  this  wound  at  its  upper,  and  the  lower  flaj^  at  its  lower,  part.  This 
not  only  covers  in  the  large  gap,  but  it  leaves  a  permanent  external 
meatus  of  large  size  (large  enough  to  admit  the  little  finger),  which 
enables  the  surgeon  to  scrutinise  the  wound  as  it  heals,  and  to  prevent 
any  accinuulation  of  pus.  granulation  material,  &c.,  re-collecting,  while 

it  renders  a  recurrence  of  the  disease  very  im- 
probable (Bronner,  Brit.  Med.  Joiirn.,  vol.  ii. 
1896,  p.    1 1 14). 

The  flaps  must  be  kept  in  situ  hy  means  of 
strips  of  sterilised  gauze.  If  the  surgeon  have 
two  regions  to  drain,  such  as  the  antrum  and 
the  tympanum,  one  of  which  is  aseptic  and  the 
other  not,  separate  deep  dressings  must  be 
employed.  Where  there  is  much  oozing,  firm 
pressure,  by  means  of  a  knotted  bandage,  will 
be  required.  Free  haemorrhage,  if  dark,  a  few 
daj's  after  the  operation,  points  to  erosion  of 
some  sinus,  and  will  generally  yield  to  effective 
aseptic  pressure.  Iodoform  should  not  be  too 
long  or  freel}^  emplo^^ed,  as  it  tends  to  encourage 
granulations.  Anj^  of  these  should  be  removed 
by  fine  curved  scissors,  a  small  curette  (with 
the  help  of  cocaine),  pure  carbolic  acid,  silver 
nitrate,  chromic  acid,  &c.  As  long  as  the  least 
discharge  or  smell  from  the  meatus  can  be 
detected,  the  patient  or  friends  must  be  made 
to  understand  that,  though  he  has  been  brought 
back  from  the  edge  of  a  precipice,  he  is  still  not 
very  far  from  the  brink. 

Mr.  Ballance  (loc.  sujira  cit.)  adopts  a  totally 
different  plan  of  after-treatment,  which  has 
been  very  successful  in  his  hands,  and  is  far 
superior  to  the  above  in  point  of  time,  and  in  saving  both  patient 
and  surgeon  the  trouble  of  the  repeated  pluggings — a  point  of  much 
imjiortance  in  hospital  patients  and  those  ^^■ho  are  timid.  Ten,  fourteen, 
or  twenty-one  days  after  the  first  operation,  he  covers  in  all  the  exposed 
bone  b}"  means  of  grafts  taken  by  Thiersch's  method  (p.  188).  Mr. 
Ballance's  first  departure  from  the  ordinar}^  treatment  concerns  the 
cartilaginous  canal.  Being  dissatisfied  with  the  ffap  method,  owing 
to  the  difficulty  met  with  in  keeping  the  flaps  in  place,  he  pursues 
the  method  illustrated  in  Figs.  97  to   10 1. 

Before  the  curved  wound  on  the  mastoid  is  sutured,  the  bony  cavity 
is  thoroughl}^  cleansed,  dried,  and  plugged  with  a  narrow  strip  of  iodo- 
form gauze  carefully  jiacked  against  the  inner  wall  of  the  antrum,  attic, 
and  tympanum,  the  end  being  brought  out  through  the  enlarged  meatus. 
This  is  changed  as  often  as  needed  in  the  interval  between  thetwoopera- 


The  white  line  here  shows 
the  direction  of  tlie  incision 
in  the  concha.  The  knife 
is  first  carried  through  the 
concha  backwards,  and  then 
backwards  and  upwards  till 
the  anterior  extremity  of  the 
helix  is  reached.    (Ballance.) 
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tions.  At  the  end  of  a  week  tlic  stitclies  uniting  the  curved  ykin 
woiuid  will  have  Ihmmi  ivinoved,  but  the  deej)  threads  holdini,'-  the  nieatal 
Haj)  in  position  should  !>>'  left  in  situ  as  long  as  possible. 

Mr.  Ballance's  second  and  most  important  improvement — i.e.,  the 
grafting  of  the  bony  cavity — is  performed  as  follows: — Ten,  fourteen,  or 
twenty-one  days  after  the  first  operation,  on  the  morning  of  the  second 
operation  the  cavity  is  washed  out  with  warm  sterile  saline  solution; 
and  this  is  the  onlv  fluid  which  is  uschI  at  this  operation. 

The  annssthctic  having  liccii  givt-n.  the  original  incision  is  opened  up,. 


Fig.  99. 


The  conclio-ineatal  flap  is  seen  beliiud  the  mastoid  flap.  Supportiug  stitches 
(one,  two,  or  three,  as  the  case  may  be)  are  carried  through  the  edge  of  the  coiiclial 
cartilage.  The  two  threads  of  each  stitch  are  now  threaded  on  one  needle,  so  that 
they  can  be  passed  tla-ough  the  skin  and  other  tissues  of  the  mastoid  flap  without 
constricting  them.  Before  the  supporting  stitches  are  passed  the  thick  layer  of 
tissue  behind  tlie  posterior  wall  of  the  meatus  is  cut  away  so  as  to  facilitate  the 
application  of  the  meatal  to  the  skin  flap.     (Ballance.) 


and  the  pinna  displaced  foi"wards  as  in  the  first  operation.  All  oozing 
must  be  arrested  with  dr}'  sterilised  gauze,  or  the  approximation  of  the 
graft  to  the  bone  will  be  prevented.  A  graft  is  next  cut,  as  thin  as 
possible,  in  the  usual  way  (p.  188).  If  practicable,  one  large  enough  to 
cover  the  whole  granulating  bony  area  should  be  employed.  It  is  best 
carried  to  the  wound  on  one  of  Mr.  Ballance's  microscopic  section-lifters. 
When  the  graft,  or  grafts,  have  been,  by  careful  manipulation,  worked 
from  before  backwards,  so  as  to  cover  and  lie  flat  against  the  area  of  the 
first  operation,  blood  or  bubbles  of  air  must  be  removed  by  tiny  moist 
pledgets,  or  the  use  of  Mr.  Ballance's  steel  "stoppers"  with  pear-shaped 
lieads  will  greatly  facilitate  the  perfect  approximation  between  the  graft 
and  the  bony  surface.  As  a  protective  to  the  grafts,  Mr.  Ballance 
prefers  gold-leaf.  This  is  carefully  pushed  into  position,  and  the  cavity 
plugged  with  a  stiip  of  sterilised  iodoform  gauze.     A  week  later  this. 
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is  removed,  and  in  an  )1!i.t  tlii'ce  or  iour  days  the  gold-leaf  is  taken  out 
with  forceps,  aided  b}'  gentle  irrigation.  A  little  dry  sterilised  gauze 
is  packed  in  against  the  graft,  to  be  changed  every  two  or  three  days 
until  the  healing  process  is  complete. 

Abscess  in  the  Bkain  or  Cerebellum. — (A)  When  in  the  brain, 
the  collection  of  pus  is  usually  in  the  middle  and  back  part  of  the 
temporo-sphenoidal  lobe ;  (B)  when  in  tlio  cerebellum,  in  tlie  front 
and  outer  part  of  the  lateral  lobe. 

Symptoms. — These  are  often  rather  negative,*  no  special  nerve 
symptoms  being  called  out  in  the  above  regions,  as  is  the  case  with 
an  abscess  in  the  motor  area.  Tliere  is  a  history,  perhaps,  of  mastoid 
suppuration,  with  the  symptoms  given  above,  unrelieved  by  treatment. 
A  latent  period,  in  which  headache,  vomiting,  and  a  dull,  heavy  mental 
state  are  usually  present,  is  followed  by  a  more  urgent  stage.  Amongst 
the  most  important  symptoms  of  this  are  agonising  headache;!  drowsi- 
ness, deepening  into  coma ; 
while  power  of  speech  re- 
mains, the  answers  are  un- 
willingly  given,  delayed,  but 
intelligent;  '"sluggish  but 
})eiiect  cerebration "  (Bar- 
ker, Lancet,  1887,  vol.  i.  p. 
1 177);  vomiting  (this  is 
occasional,  or  ceases  after  a 
day  or  two),  not  constant 
and  incessant;  one  or  two 
rigors  may  occur  at  the  com- 
mencement of  the  abscess- 
formation,  but  tliey  are  not 
commonly  repeated  in  an 
uncomplicated  case  of  ab- 
scess ;  the  temperature  is 
rarely  high  in  cases  uncom- 
) (Heated  with  meningitis  or 
thrombosis,  often  subnormal 
— e._'/.,  97°,  and  falling;  the 
])ulse  slow  —  e.g.,  65-50; 
optic  neuritis;:}:  progressive 


The  supportiiig''stitelies  are  shown  drawn  tight, 
and  supporting  the  raw  surface  of  tlie  concho- 
meatal  flap  against  the  raw  surface  of  the  mastoid 
flap.     (Ballanco.) 


*  Dr.  Collins,  of  New  York,  in  an  interesting  review  QAmer.  Journ.  Med.  ScL, 
April  1899)  of  the  recent  literature  of  the  treatment  of  abscess  of  the  brain,  concludes 
that  "  the  literary  records  of  each  succeeding  year  show  that  the  mortality-rate  of 
abscess  of  the  brain  has  not  fallen  as  it  should  have  done.  This  result  may  be 
attributed  to  two  factors  :  first,  to  lack  of  early  recognition  of  the  disease,  apart  from 
its  localisation  ;  and,  second,  to  the  fact  that  surgeons  are  oftentimes  not  sufficiently 
assiduous  in  their  search  for  it." 

t  Dr.  Pitt  (^loe.  mj.Ta  cit.)  considers  that  the  two  most  characteristic  symptoms  are 
"  a  headache  of  intense  severity,  and  a  dull,  sluggish  mental  state." 

J  It  seems  at  present  unsettled  to  what  condition,  thrombosis,  meningitis,  kc,  this 
symptom  is  chiefly  due.  While  optic  neuritis  is  certainly  met  with  in  abscess,  menin- 
gitis, and  thrombosis,  it  may  be  present  in  mastoid  inflammation  without  any  cerebral 
abscess  or  other  known  complication  save  otitis  media,  and  may  persist  for  a  long 
time  after  the  case  has  been  successfully  treated  by  trephining  ;  this  occurred  very 
markedly  in  a  case  which  I  was  asked  to  trephine;  by  Dr.  F.  Taylor  in  his  wards  at 
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cinnciatlim  ;  olist  iiialc  cnnstipat  ion.  Hemi})l(\f;'ia.*  i)avaiysis  of  face, 
])t()sis.  alteration  of  pupil,  are  eithrr  absent  or  present  only  later  on.  The 
following  syin})tonis  are  most  grave,  and  point  to  a  fatal  termination 
being  not  long  delayed — vi/.,  lividity,  irregular  ]tulse,  tracheal  rfdes, 
pulmonary  crepitation,  incontinence  of  excreta,  tremors,  cervical  swelling 
along  llie  internal  jugular  vein  (p.  257),  and,  of  course,  evidence  of 
pyieniia  or  meningitis,  these  conditions  often  co-existing. 

Abscess  in  the  CerebeUaui. — Wliile'tlie  symptoms  common  to  cerebral 

]'l(i.    lor. 


The  supporting  stitches  are  shown  passing  through  the  angle  of  junction  of  the 
pinna  and  the  mastoid  flap.  They  were  two  in  number  in  the  case  from  which  the 
drawing  was  made.  They  are  tied  over  pieces  of  rubber  tubing.  This  is  shown  too 
small,  and  the  threads  are  tied  too  tightly.  The  curved  incision  is  entirely  closed 
by  gossamer  silkworm-gut  sutures.     (Ballance.) 

and  cerebellar  abscess  have  been  recognised  for  several  years,  those  pecu- 
liar to  abscess  in  the  cerebellum  have  been  much  less  clearly  defined. 
Surgeons  have  received  great  help   here  from  an   elaborate  article  by 


Guy's  Hospital.  Another  point  is,  I  think,  certain — that  if  optic  neuritis  persists 
after  a  cerebral  abscess  has  been  opened  and  all  seems  to  be  doing  well,  it  is  evidence 
that  the  cavity  is  not  completely  drained.  Persistence  of  the  neuritis  was  a  very 
marked  feature  in  the  case  mentioned  later,  in  which,  after  trephining  and  finding 
a  very  large  temporo-sphenoidal  abscess,  I  had  on  two  occasions,  many  weeks  subse- 
quently, to  let  out  re-coUections  of  pus.  Here  it  was  not  until  long  after  the  first 
operation,  the  wound  being  now  healed,  and  the  patient  for  some  time  up  and  about 
to  leave  the  hospital,  that  Dr.  GoodaU,  the  medical  registrar,  reported,  ••  On  Aug.  2 
(five  and  a  half  months  after  the  first  operation)  there  was  a  little  indistinctness 
of  the  inner  edge  of  the  right  disc  (the  abscess  had  been  on  the  left  side),  otherwise 
both  discs  were  normal." 

*  I  should  look  upon  this  as  of  grave  omen,  and  indicating,  perhaps,  that  the  abscess 
has  either  burst  or  is  about  to  do  so  into  the  lateral  ventricle. 
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Dr.  T.  D.  Acland  and  Mr.  Ballance  (St.  Thomas's  Hosp.  Bep.,  vol.  xxiii. 
p.  133).  The  writers  throw  doubt  upon  the  opinion  usually  held,  that 
abscess  in  the  temporo-sphenoidal  lobe  is  more  common  than  in  the 
cerebellum.  They  quote  Korner's  statistics  {Arch.  f.  OhrenheilJcunde,  Bd. 
xxix.  1890,  S.  16),  showing  that  in  lOO  cases  of  abscess  of  the  brain, 
secondary  to  ear  disease,  62  were  in  the  cerebellum  and  32  in  the  cere- 
brum, and  6  in  both  cerebrum  and  cerebellum.  Of  33  cases  collected 
from  the  St.  Thomas's  and  tlie  Great  Ormond  Street  Hospitals,  24  were 

Fig.  102. 


^^Vr^^; 


The  figure  shows  the  relations  of  the  lateral  sinus  to  the  outer  wall  of  the  skull, 
and  the  position  of  the  trephiue-openiug,  a,  for  exploring  it.  Eeid's  base-line  is 
shown  passing  through  the  middle  of  the  external  auditor3'  meatus  and  touching  the 
lower  margin  of  the  orbit,  x  x  indicate  the  site  of  the  tentorium  as  far  as  it  is  in 
relation  to  the  outer  wall  of  tlie  skull.  The  anterior  x  shows  the  point  where  the 
tentorium  leaves  the  skull  and  is  attached  to  the  upper  border  of  the  petrous  bone, 
a,  Trephiue-opening  to  expose  lateral  sinus,  its  centre  being  i  inch  behind  and 
7[  inch  above  the  centre  of  the  meatus.  This  opening  can  easily  be  enlarged 
upwards,  backwards,  downwards,  and  forwards  (see  the  dotted  lines\  by  suitable 
angular  forceps.  It  is  always  well  to  extend  it  forwards  so  as  to  open  up  the 
mastoid  antrum,  c.  b,  Trephiue-opening  to  explore  the  anterior  surface  of  the 
petrous  bone,  the  roof  ot  the  tympaiuim,  and  the  petro-squamous  fissure,  its  centre 
being  situated  a  short  inch  above  the  centre  of  the  meatus.  At  the  lower  margin 
of  this  trephiue-opening  a  probe  can  be  insinuated  between  the  dura  and  the  bone, 
and  made  to  search  the  whole  of  the  anterior  surface  of  the  petrous,  c,  Trephiue- 
opening  for  exposing  antrum,  ^  inch  above  and  behind  the  centre  of  the  meatus, 
d,  Trephine-openiug  for  temporo-sphenoidal  abscess  (Barker),  i^  inch  behind  and 
above  centre  of  meatus.  The  needle  should  be  directed  at  first  inwards,  and  a  little 
downwards  and  forwards,  e,  Trephine-opening  for  cerebellar  abscess,  i|  inch  behind 
and  I  inch  below  the  meatus.  The  anterior  border  of  the  trephine  should  be  jus 
under  cover  of  the  posterior  border  of  the  mastoid  process.  Such  an  opening  is 
well  removed  from  the  lateral  sinus,  and  a  needle,  if  directed  forwards,  inwards,  and 
upwards,  would  enter  an  abscess  occupying  the  anterior  portion  of  the  lateral  lobe 
of  the  cerebellum,  the  u^nal  site  of  an  abscess  in  this  part  of  the  brain.      (Ballance.) 

cei-ebellar  and  1 1  temporo-sphenoidal  abscesses.  In  two  cases  an  abscess 
was  present  both  in  the  temporo-sphenoidal  lobe  and  in  the  cerebellum. 
In  20  cases  the  abscess  was  on  the  right  side,  and  in  13  on  the  left 
(footnote,  p.  235).  Dr.  Acland  and  Mr.  Ballance  draw  attention  to  the 
fact  that  in  tlirir  case  certain  symptoms  were  present  which  so  closely 


AiJSCEss  IX  Till',  I5i;ai.\  ()i;  ('i;in;r.i;LLL'M.  251 

resenibltnl  tlic  cHrcts  luvKluccd  1)\'  i-ciiioval  of"  one  l.-itci'al  lolx'  of  llu^ 
cerebelhun,  tlial  tlicy  de-servo  to  In-  fully  considered.  Tliese  are: 
i.  Paralysis  of  the  ii[)])t'r  extremity  on  tln^  same  side  as  the  lesion. 
ii.  Conjugate  deviation  of  the  eyes  towards  the  o])j)osite  sitle.  iii.  Lateral 
nystagmus,  iv.  Exaggerated  knee-jerk  on  the  same  side  as  the  cere- 
bellar lesion,  v.  A  tendency  to  face  towards  the  side  of  the  lesion  in 
walking,  vi.  Staggering  gait,  and  a  tendency  to  fall  towards  th(^  side 
oi)i)osite  to  the  li'sion.  vii.  Attitude  in  l)ed  :  the  patient  tends  to  lie  on 
the  side  opposite  to  the  lesion,  with  the  limbs  Hexed,  and  with  the  side 
of  the  face  corres})onding  to  the  lesion  uppermost.  The  diagnosis  of 
cerebellar  abscess  is  dealt  with  in  the  fullest  and  most  helpful  way, 
and  the  jiaper  deserves  the  most  careful  study.  Time  only  will  show 
to  how  many  eases  the  above-given  localising  evidence  of  cerebellar 
abscess  applies,  and  how  far  such  indications  may  be  fnrthei-  modified 
by  the  site,  size,  and  duration  of  the  abscess. 

In  three  cases  of  cerebellar  abscess  published  by  Dr.  Green,  I'rofessor 
of  Otology  at  Harvard  College  (^Ame7\  Journ.  Med.  Sci.,  April  1899), 
paralysis  of  the  extremities  was  absent  in  all,  and  it  is  stated  that  "  in 
all  of  the  cases  an  accurate  diagnosis  before  operation  was  absolutely 
impossible."  Those  interested  in  this  difficult  question  of  diagnosis  of 
cerel)ellar  disease  should  refer  to  a  mastei-ly  paper  by  Dr.  A.  Bruce, 
of  Edinburgh,  '•  On  the  Localisation  and  Symptoms  of  Disease  of  the 
Cerebellum,  considered  in  Relation  to  its  Anatomical  Connections  "  (Brii. 
Med.  Journ.,  vol.  i.  1899,  p.  1079). 

Prof.  Macewen.  in  a  most  instructive  case,  in  which  the  patient  was 
saved  by  trephining  from  the  very  gravest  peril,  brought  about  by  a 
cerebellar  abscess,  gives  the  following  points  as  useful  in  the  diagnosis: 
"  The  rigidity  of  the  masseters,  the  very  frequent  yawning,  the 
mechanical  opening  and  shutting  of  the  mouth,  the  difficult  jerky 
articulation,  the  excessive  lowering  of  the  circulation  and  respiration, 
pointed  to  a  lesion  of  the  cerebellum  involving  the  medulla,  while  the 
brachial  monoplegia  on  the  same  side  indicated  a  lesion  below  the 
decussation  of  the  nerve  tracks.  Blindness  is  so  frequent  a  sequel 
of  large  cerebellar  tumours  that  it  also  pointed  to  the  location  of  the 
abscess  as  cerebellar,  and  to  one  probably  of  large  size  "  (loc.  supra  cit., 
p.  200).  At  p.  196  the  same  writer  draws  attention  to  the  fact  that 
in  cases  of  pressure  in  the  cerebellar  fossa,  implicating  the  medullary 
respiratory  centre,  the  respiration  may  be  gravel}^  imperilled.  Further, 
that  cerebellar  abscess  may  cause  great  ventricular  distension  and 
accompanying  oedema.  A  little  increase  in  the  above  conditions — 
e.f/.,  when  an  anaesthetic  is  given — may  easily  bring  about  a  fatal 
result. 

Where  the  diagnosis  between  a  cerebral  and  a  cerebellar  abscess 
still  remains  doubtful,  the  only  point  that  should  guide  us  is  this  : 
if  there  is  reason  to  believe  that  an  abscess  exists  in  the  brain,  the 
surgeon,  on  failing  to  find  pus  in  the  temi)oro-sphenoidal  lobe,  should 
not  allow  the  patient  to  die  without  exploring  the  corresponding  lobe 
of  the  cerebelhim. 

A.  Steps  of  the  Operation  of  Trephining  for  Temporo-sphenoidal 
Abscess. — Any  0})ening  in  the  antrum  and  the  tympanum  having  been 
rendered  as  aseptic  as  possible,  the  side  of  the  head  having  been  shaved 
and  sterilised,  a  semilunar  ilap  of  a])i)ro])riate  size  is  tui-ned  up.  and  the 
haemf>rrhage  arrested  b}-  Spencer  Wells's  forceps.     Figs.   102  and   103 
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show  tlie  different  sites  for  applying  the  trephine  for  a  cerebral  or  a 
cerebellar  abscess. 

Prof.  Macewen  gives  the  following  as  the  rule  for  exploring  a 
temporo-sphenoidal  abscess: — "The  centre-pin  of  the  trephine  is 
placed  in  a  line  with  the  posterior  wall  of  the  meatus,  and  ^  inch 
above  the  posterior  roof  of  the  zygoma."  Mr.  Barker  (Brit.  Med. 
Journ.,  Dec.  ii,  1 886)  thinks  that  nine-tenths  of  abscesses  in  the 
brain  are  within  a  circle  with  a  |-inch  radius,  whose  centre  lies 
i;^  inch  above  and  the  same  distance  behind  the  centre  of  the  bony 
meatu>.  This  corresponds  to  the  posterior  inferior  angle  of  the 
parietal  bone,  and  the  lower  and  back  part  of  the  temporo-sphe- 
noidal lobe.  Owing  to  the  thinness  of  the  bone  here  the  trepliine 
should  be  used  cautiously,  the  directions  given  at  p.  204  being  carefully 
followed.  The  croAvn  removed  should  not  show  any  of  the  gi'oove  for 
the  lateral  sinus,  nor,  if  possible,  an}-  middle  meningeal  branch.  If  the 
latter  is  in  the  way,  crossing  the  dura  mater,  it  should  be  secured 
between  two  catgut  ligatures,  or  the  opening  in  the  bone  enlarged. 
The  dura  mater,  if  the  abscess  be  of  any  size,  will  now  bulge  forward 
A\'ithout  pulsation.  Prof.  Macewen  points  out,  however,  that  "  a  small 
abscess  may  exist  at  a  deeper  level  ^^'ithout  any  diminution  of  the 
cerebral  pulsation."  * 

The  follo\Wng  directions  are  from  the  same  masterly  pen: — "Before 
opening  the  dura  it  is  well  to  cover  the  exposed  osseous  surface  and  its 
cut  edge  AAith  iodoform  and  boracic  acid  powder,  rubbing  it  into  the  cut 
osseous  surface,  in  order  to  protect  these  parts  from  contamination  by 
the  infective  pus  about  to  be  withdrawn.  In  incising  the  dura,  commence 
towards  the  centre  of  the  opening,  when,  if  any  of  the  piamatral  vessels 
are  injured,  they  can  be  much  more  easily  secured  than  if  they  were  cut 
at  the  margin  of  the  osseous  a]>erture,  beyond  which  they  may  retract 
and  bleed  into  the  sub-arachnoid  and  sub-dural  space.  In  dividing  the 
dura,  do  not  penetrate  its  whole  thickness  at  once,  but  pick  up  its 
various  layers  until  an  opening  has  been  made,  when  a  blunt  flat 
director  may  be  introduced  between  the  dura  and  the  soft  membranes, 
and  the  remainder  of  the  dural  incision  completed.  A  cross-cut  may 
likewise  be  made,  to  give  freer  access  to  the  brain  and  soft  membranes. 
.  .  .  AMien  there  has  been  lepto-meningitis,  accompanied  by  pachy- 
meningitis, the  membranes  may  all  be  fused  one  to  another  and  to  the 
surface  of  the  brain,  Avhich  will  then  not  impart  a  sensation  of  fluctua- 
tion, even  suppose  a  large  abscess  is  superficial." 

With  regard  to  the  three  instruments  usually  employed  for  the 
detection  of  an  abscess,  the  following  practical  hints  are  given  by  the 
same  authority : — "  If  a  hollow  needle  without  a  stylet,  such  as  some 
of  those  used  with  an  as]iirator,  be  introduced,  it  will  cut  the  brain 
substance  and  become  occluded,  and  if  the  pressure  inside  the  abscess 
be  small,  the  occluding  brain  substance  may  not  be  forced  out  of  the 

*  In  some  cases  the  presence  of  a  temporo-sphenoidal  abscess  has  been  detected 
during  an  operation  on  the  antrum  by  the  presence  of  a  perforation  in  the  roof  of 
this  cavity  (p.  244),  which  communicates  with  the  abscess.  An  abscess  thus  detected 
has  been  occasionally  drained  by  enlarging  the  opening  and  dilating  the  abscess  track. 
Such  drainage  from  the  antrum  is  quite  inadequate,  especially  in  large  abscesses  of 
rapid  growth  and  without  well-defined  walls.  A  second  opening  should  be  made  into 
the  abscess  higher  up.  in  the  usual  way.  and  a  tube  introduced  here  also.  The  abscess 
can  then  be  washed  out  from  the  upper  to  the  lower  opening. 
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hollow  needle,  and  consequt-nlly  any  jius  may  l)i'  iircxcnted  fVoiu 
esea|)inn\  It  is  ])ossible  that  the  abscess  cavity  may  be  missed  if 
attention  be  not  direc-ted  to  this  ])oint.  The  introduction  of  a  trocar 
and  cannula  \\ill  obviate  this  difliculty.  but  while  bein^-  inserted  it 
is  liable  to  translix  a  small  abscess  withoiii  i-evealing  the  pus,  unless 
the  cannula  be  removed  once  for  each  (juarter  of  an  inch  of  brain  tissue 
penetrated.  When  tlie  si  mis-forceps  are  used  the  blades  are  several 
times  gently  expanded  as  they  are  introduced.  The  insti'ument  used 
ought  to  be  inserted  in  an  inward,  downward,  and  slightly  forwai'd 
direction,  so  as  to  impinge,  if  it  went  far  enough,  against  the  cranial 
aspect  of  the  tegmen  tympani.  While  the  instrument  is  being  inserted, 
a  slight  to-and-fro  lateral  movement  ought  to  be  imparted  to  its  ]>oint, 
with  the  view  of  ascertaining  whether  it  has  entered  a  cavity,  inside 
which  its  extremity  can  move  without  resistance."  The  pus  having  been 
detected,  it  remains  to  empty  the  abscess  cavity  completely.  The  rate 
at  which  the  abscess  has  formed,  whether  it  has  a  well-marked  wall,  the 
degree  of  sepsis  present  in  its  contents,  the  number  and  size  of  any 
sloughs  of  brain  substance,  are  all  to  be  remembered  here.  When  the 
abscess  is  struck,  as  is  shown  b}^  the  escape  of  ])us  or  the  bubbling  of 
gas,  the  opening  is  enlarged  by  a  small  scalpel  or  by  inserting  sinus- 
forceps  and  opening  them.  Any  sloughs  that  appear  are  drawn  awa}^, 
and  if  the  pus  is  very  foul  the  abscess  cavit}-  may  be  very  carefully 
irrigated  with  gentle  pressure  after  two  drainage-tubes  have  been 
inserted,  boracic  acid  or  boiled  water  being  introduced  ver}^  gently  by 
one  tube  and  allowed  to  flow  out  by  another.  As  soon  as  the  returning 
fluid  is  clear,  irrigation  should  be  stopped.  Where  there  are  no  facilities 
for  irrigation,  emulsion  of  iodoform  and  glycerine  may  be  injected. 
Whether  tubes  of  decalcified  bone  or  the  ordinary  india-rubber  ones  are 
made  use  of,  the  inner  end  should  be  safely  lodged  just  within  the 
abscess,  and  no  more,  while  the  outer  one  should  be  secured  to  the  flap, 
and  this  so  arranged  as  not  to  interfere  with  free  drainage.  The  flai:)S 
of  the  dura  should  not  be  stitched  together  in  any  case,  and  where  the 
pus  is  foul  the  flaps  shoidd  be  reflected  and  iodoform  gauze  ^\■rung  out 
of  carbolic  acid  (i  in  20)  should  be  carefully  packed  around  the  opening, 
to  prevent  infection  of  the  membranes. 

In  some  cases  w^here  the  abscess  is  large,  where  sloughs  are  present, 
or  the  pus  very  thick,  much  difliculty  may  be  experienced  in  draining 
the  abscess  and  in  securing  its  complete  obliteration.  This  is  nsually  due 
to  the  drainage-tube  being  removed  too  soon.  If  an  india-rubber  tube 
has  been  employed,  this  should  be  replaced  at  the  end  of  thirty-six  or 
forty-eight  hours  b}'  a  decalcified  bone  tube;  and  it  may  be  advisable  to 
employ  a  series  of  these,  introduced  at  shorter  or  longer  intervals  accord- 
ing to  the  sepsis  or  asepsis  of  the  wound,  over  a  period  of  two  or  three 
weeks,  in  a  large  abscess  (ride  infra). 

To  save  the  risk  of  serious  shock  from  a  second  operation,  and  perhaps 
a  fatal  result  in  an  exhausted  patient,  the  surgeon,  when  in  doubt  as  to 
the  extent  of  the  mischief  and  the  region  in  which  an  abscess  is  situated, 
should  avail  himself  of  the  plan  recommended,  by  Mr.  H.  P.  Dean 
(Lancet,  1892,  vol.  ii.  p.  250),  by  which  with  one  flap  and  one  trephine- 
hole  the  temporo-sphenoidal  lobe,  the  cerebellum,  and  the  lateral  sinus 
can  all  be  explored  (Fig.  103).  A  semicircular  flap  of  skin  just  above 
and  behind  the  ear  is  turned  down,  and  a  periosteal  flap  then  reflected, 
tliis  flap  having  a  diameter  of  about  2  inches.     The  antrum  is  explored 
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in  the  usual  way,  if  this  has  not  been  already  clone,  the  piinia  being 
detached  and  pushed  well  forwards.  The  pin  of  the  trephine  is  jjlaced 
I  inch  behind  and  ^  inch  above  the  centre  of  the  external  aiiditory 
meatus,  and  a  disc  of  bone  f  inch  in  diameter  removed.  The  lateral 
sinus  is  exposed  in  the  lower  part,  and  the  dura  mater  above,  probably 
bulging  considerably.  The  temporo-sphenoidal  lobe  can  be  explored 
from  the  upper,  and  the  sinus  from  the  lower  part  of  the  trephine- 
hole.  The  cerebellum  can  be  next  examined  by  removing  the  bone 
backwards  and  downwards  for  ^  inch  with  Hoffmann's  force])S, 
this  step  exposing  the  whole  diameter  of  the  lateral  sinus  and  the 
■dura  mater  below  it.  The  latter  is  then  incised  and  a  fine  trocar 
■(inserted. 

Fig.  103. 


'Mr.  Dean's  method  of  exposing  the  chief  iutracraiiial  complications  of  clironic 

otitis  media. 

a,  Line  of  skin  incision.  A  semicircular  flap  commencing  just  behind  the  pinna, 
:and  having  a  diameter  measuring  about  2  inches,  b,  Pin  of  trephine  placed  I5  inch 
behind,  and  j  inch  above  the  centre  of  the  external  auditory  meatus,  c,  Area  of  bone 
removed  by  bone-forceps,  exposing  the  lateral  sinus  completely,  and  the  dura  mater 
above  and  below  it,  so  as  to  admit  of  exploration  both  of  the  temporo-sphenoidal 
lobe  and  the  cerebellum,     d,  Outline  of  the  lateral  sinus. 

B,  Operation  of  Trephining  for  an  Abscess  in  the  Cerebellum. 

Mr.  Barker  (Fig.  102)  advises  a  point  li  inch  behind  the  centre  of 
the  meatus  and  i  inch  below  the  base-line.  ("  A  line  running  from  the 
lower  border  of  the  orbit  backwarxls  through  the  centre  of  the  meatus." — 
Reid.)  This  point  is  well  behind  the  vertical,  and  well  below  the 
horizontal  part  of  the  lateral  sinus,  while  it  gives  access  to  all  the 
.anterior  third  of  the  lateral  lobe,  in  which  the  pus  is  usually  found.  Mr. 
Ballance  {St.  Thomas  f<  JToqi.  Bep.,  loc.  supra  cit.)  writes  :  "  A  cerebellar 
abscess  arising  from  ear  disease  is  usually  in  the  anterior  part  of  the 
lateral  lobe,  close  to  the  bone  disease  (inner  side  of  mastoid  or  posterior 
.surface  of  petrous)  which  has  caused  the  infection.     Place  the  trephine 
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so  lli;it  its  iiiitci'ior  Ixu-dcr  is  just  Ix'liliid  llic  posterior  Ixirdci'  of  1I10 
mastoid  ])rocess.  and  so  that  ils  upper  herder  is  helow  Keid's  base-line. 
After  tlie  dura  is  opened  1lie  ti'oear  or  jjiis-seeker  should  be  passed 
forwards,  upwards,  and  inwards  I  hrou<j^h  the  cerebellum  in  the  direction 
of  the  posterior  surface  of  the  i)etroiis  bone.  Thus  an  abscess  situated 
in  the  anterior  and  outer  jiart  of  the  heniis])here  will  be  evacuated.  If 
the  abscess  is  in  the  anterior  and  innei-  part  of  the  lobc^*  the  cannida 
will  have  to  travel  quite  two  inches  inwards  from  the  surface  before  i)us 
is  struck.  It  is  probable  that  in  many  instances  an  abscess  has  not  been 
opened,  and  the  patient's  life  lost,  because  the  surgeon  has  hesitated  to 
plunge  the  cannula  in  far  enough.  In  abscess  of  the  flocculus,  pus  will 
have  to  be  found  still  more  dee})ly."  The  same  writer  points  o;it  that 
abscess  in  the  cerebellum  may  be  due  to  infection  from  a  sloughing 

I'^ic.    104. 
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gmoid  fiiuus. 


Upper  part  of 

tiepliiue  opening. 


Cut  edge  of  scalj), 
flaps  thrown 
dowu. 


Septic  softening  into  which  hiBmorrhage 
occurred,  causing  a  return  of  symptoms. 

Dr.  Acland  and  Mr.  Ballance's  case  of  cerebellar  abscess,  secondary  to  otitis  media  sujipurativa, 
successfully  dealt  with  by  trephining.     {St.  Tliomas's  Hasp.  Be}}-,  vol.  xsiii.  jil.  i.) 


*  Another  way  of  getting  at  cerebellar  abscesses  situated  in  the  anterior  part  of  the 
cerebellum,  and  due  to  infection  by  the  labyrinth  and  internal  auditory  meatus,  has  been 
suggested,  i.e.,  along  the  posterior  surface  of  the  petrous  bone.  Dr.  Green,  Professor  of 
Otology  at  Harvard  University,  publishes  (^Amer.  Journ.  Med.  Sci.,  April  1899)  three 
cases  of  cerebellar  abscess,  in  two  of  which  an  attempt  was  made  to  find  the  pus  by 
this  route.  Neither  was  successful,  though  it  is  stated  that  the  necropsy  showed  that  both 
director  and  dressing-forceps  "  must  have  gone,  without  any  question,  directly  into  and 
through  the  seat  of  the  abscess."  Dr.  Green  draws  useful  attention  to  the  fact  that  anterior 
cerebellar  abscesses  due  to  labyrinthine  infection  will  always,  from  their  situation,  be 
more  difficult  to  reach  than  those  situated  more  posteriorly  and  due  to  mastoid  (e.f/., 
sigmoid  sinus)  infection.  For  the  former  he  still  recommends  the  route  tnd  the  posterior 
border  of  the  petrous.  But  though  this  route  is  much  shorter  than  that  through  the 
■  occipital  bone,  the  opening  by  which  the  surgeon  works  is  very  small,  not  more  than  half 
an  inch  in  diameter,  and  his  route  and  his  field  for  working  arc  very  cramped.  Cerebellar 
.  abscesses  are  sometimes  small  and  sometimes  more  than  one  in  number.  It  has  been 
.  abundantly  proved  that  one  cause  of  failure  to  find  an  abscess  in  the  brain  has  been  due 
to  the  surgeon  not  allowing  himself  sufficient  room  for  exploration. 
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sio-moid  siiuis,  and  not  from  the  disease  of  the  temporal  bone.  When  a 
second  abscess  forms,  which  is  not  uncommon  in  the  cerebellum,  it 
should  be  looked  for  on  the  inner  side  of  the  first  or  posterior  to  it.  For 
further  details  in  dealing  with  a  cerebellar  abscess  the  reader  is  referred 
to  those  already  given  at  p.  252. 

In  three  successful  cases  I  had  no  difficulty  whatever  in  finding 
the  abscess,  but  it  was  by  no  means  equally  easy  to  feel  sure  that 
the  drainage-tube  was  properly  inserted  and  retained  in  the  abscess 
cavity. 

In  one  case  of  teiuporo-splieuoidal  abscess,  which  ultimately  made  an  excellent 
recovery,  I  was  unable,  thirty-six  hours  after  the  trephining  (Feb.  20),  to  satisfy  myself 
that  the  tube,  though  still  in  situ,  reached  the  abscess.  As  there  was  a  great  tendency  to 
blocking  of  the  tube,  owing  to  the  thickness  of  the  pus  and  the  amount  of  brain  detritus 
present,  it  was  not  stitched,  so  as  to  allow  of  daily  removal  and  cleansing.  All  did  well 
for  a  fortnight,  save  that  the  temperature  tended  to  remain  subnormal.  Then  headache 
returned,  and  on  March  10  I  inserted  a  scalpel  along  the  track  of  the  tube,  giving  vent 
to  thick,  green,  sweet  pus.  A  larger  drainage-tube  was  inserted  and  stitched  to  the  flap, 
which  was  partly  cut  away  to  facilitate  drainage.  There  was  the  same  tendency  for  the 
drainage-tube  to  get  blocked,  and  a  fresh  collection  again  took  place,  with  return  of 
headache.  On  May  i,  I  again  evacuated  from  three  to  four  ounces  of  pus,  operating  now 
through  a  hernia  cerebri  the  size  of  a  walnut.  This  was  clipped  away  with  scissors. 
After  this  third  operation  the  patient  made  an  excellent  recovery.  The  hernia  cerebri 
was  cured  by  the  constant  pressure  of  a  leaden  plate  notched  for  the  drainage-tube. 
This  was  kept  in  place  by  the  unremitting  attention  of  my  dresser,  Mr.  Meadows- 
Turner. 

In  the  second  case,  a  cerebellar  abscess  also  due  to  right-sided  otitis  media,*  the  pus 
was  expelled  under  very  high  tension  through  the  exploring  cannula,  and  the  abscess 
probably  emptied  at  once.     The  cavity  closed  and  the  wound  healed  rapidly. 

In  the  third,  a  case  of  a  frontal  abscess  in  a  girl,  secondary,  after  some  months,  to  a 
fall  upon  the  nose,  the  patient  was,  without  my  knowledge,  discharged  with  a  small 
and  apparently  trivial  sinus.  This  became  infected  and  the  symptoms  of  abscess 
reappeared.  The  case  was  finally  cured  after  re-opening  the  abscess  and  the  use  of 
decalcified  bone  tubes. 

It  cannot  l^e  too  strongly  laid  down  tliat  until  the  wound  is  soundly 
healed  the  patient  is  not  to  be  allowed  out  of  bed,  still  less  to  leave  the 
hospital,  however  trivial  appear  the  wovind  which  still  has  to  heal.  The 
use  of  the  drainage-tube  and  the  administration  of  only  light  diet  will 
often  be  needed  for  two  or  three  weeks,  and  if  there  is  any  delay  or 
doubt  about  the  final  healing  the  patient  should  be  kept  quiet  in  bed  for 
another  two  or  three  weeks. 

Thrombosis  of  Sinuses. — The  following  remarks  refer  to  throm- 
bosis of  the  lateral  sinus.  This  is  a  grave  lesion,  from  its  tendency  to 
cause  general  pyaemia  and  distant  suppurations.  When  the  mischief  is 
limited  to  this  sinus,  as  is  usually  the  case  in  the  earlier  stages,  much 
hope  ma}'  be  placed  in  operative  interference.  Prof.  Horsle}^  (Clin.  Soc. 
Trans.,  vol.  xix.  p.  290)  first  suggested  ligature  of  the  internal  jugular 
in  these  cases,  and  Mr.  Lane  (ibid.,  vol.  xxii.  p.  262)  first  adopted  this 
step  with  success,  with  the  objects  of  securing  more  thorough  removal 
of  the  septic  thrombus  from  the  sinus,  and  to  obviate  the  passage  of 
septic  material  or  antiseptic  injections  into  the  circulation.  In  the 
Lancet  (vol.  i.  1890,  p]).  1057,  1 114)  is  a  most  instructive  paper  by  Mr. 

*  This  patient  was  admitted  in  a  state  of  insensibility  and  moribund;  no  anassthetic 
was  used. 
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Ballance,  wlio  has  operated  in  four  eases,  in  two  successfully-.  Where 
the  niisehi(>f,  in  rarer  eases,  has  extended  from  the  lateral  to  the  other 
sinuses,  interference  ^\■ill  l)e  hojieless.* 

Mr.  Ballance  (loc.  siipnr  cit.)  believes  that  the  following  group  of 
symptoms,  when  ])resent  together,  are  pathognomonic  of  septic 
thrombosis: — I.  A  history  of  purulent  discharge  from  the  ear  for  a 
period  of  more  than  a  yeai-.  2.  The  sudden  onset  of  the  illness,  with 
headache,  vomiting,  rigor,  and  ])ain  in  the  affected  ear.  3.  An 
oscillating  temi)ei-atun'.  4.  \'omitings,  repeated  day  by  da}'.  5.  A 
second,  tliird,  or  more  rigors.  6.  Local  oedema  and  tenderness  over 
the  mastoid,!  or  in  the  course  of  the  internal  jugular.|  7.  Tenderness 
on  deep  pressure  at  the  posterior  border  of  the  mastoid  and  below  the 
external  occipital  protuberance.  8.  Stiffness  of  the  muscles  of  the 
back  or  side  of  the  neck.     9.  Optic  neuritis. 

The  treatment  of  these  cases  must,  in  Mr.  Ballance's  words,  '•  be 
twofold — viz.,  the  free  exposure  and  removal  of  the  focus  from  Avhich 
the  pyaemic  infection  has  occurred  or  is  threatening ;  and,  secondl}^  the 
establishment  of  a  block  in  the  highwa}^  along  which  the  infecting 
agents  are  travelling  from  the  local  focus  into  the  general  circulation." § 

This  is  carried  out  by  first  turning  back  an  appr02:»riate  flap,  freely 
opening  and  clearing  out  the  mastoid  cells, |1  and  then  enlarging  the 
opening  backwards  to  the  point  in  Fig.  102.  The  landmarks  for  that 
part  of  the  sinus  most  often  affected  have  been  given  at  p.  235.  "  It  is 
iisually  found  a  quarter  of  an  inch,  though  it  may  be  only  one-twelfth 
of  an  inch,  from  the  surface.  It  is  thus  much  more  superficial  than  the 
antrum.  The  anterior  line  of  the  sinus  is  situated  from  one-eighth  to  a 
quarter  of  an  inch  behind  the  base-line  of  the  supra-meatal  triangle  " 
(Macewen).  As  soon  as  the  groove  for  the  sinus  is  opened,  foul  pus  or 
gas  ma}^  escape.  The  condition  of  the  sinus  is  investigated,  the  question 
of  plugging  being  cleared  up  b}'  an  exploring  needle,  which,  when 
withdrawn,  may  smell  foull}'  though  empty.  If  a  thrombus  is  present,, 
before  the  surgeon  proceeds  further  he  should  tie  the  internal  jugular 
vein,  at  the  level  of  the  hyoid  bone,  with  two  chromic  gut  ligatures,  and 
divide  the  vein  between  tliem.^  If  the  vessel  is  thrombosed  at  this  point 
the  ligature  should  be  placed  lower  down  at  a  point  beyond  the  clot ;  but 

*  Mr.  Sheild  (^Diseases  of  the  Ear,  p.  176)  gives  an  instructive  case  of  this  kind. 
Here  the  eyeballs  protruded  owing  to  the  thrombosis  of  the  cavernous  sinuses.  Prof. 
Macewen,  in  that  storehouse  of  valuable  information,  Pyogenic  Diseases  of  Brain  and 
Spinal  Cord  (Figs.  53,  54,  55,  pp.  248,  249),  figures  such  a  case. 

f  Absence  of  these  points  may  be  explained  by  sclerosing  osteitis  of  the  mastoid,  and 
in  rare  instances,  Mr.  Ballance  thinks,  by  absence  of  the  occipital  vein. 

\  (Edema  or  tenderness  over  the  internal  jugular  are  due  to  extension  of  the  clotting, 
and  phlebitis,  or  to  enlargement  of  the  deep  lymphatic  glands. 

§  "  Whenever  the  mastoid  vein,  which  perforates  i^  inch  behind  the  meatus,  and  on 
a  level  with  it,  is  found  thrombosed,  the  sinus  should  be  explored  "  (Pitt,  loc.  supra  cit.'). 

Jl  The  bone  should  be  removed  so  as  to  give  an  opportunity  of  examining  the  dura 
mater  over  the  temporo-sphenoidal  lobe  in  the  upper  part  of  the  wound,  and  thus 
dealing  with  any  sub-dural  abscess.  Prof.  Macewen  points  out  the  importance  of  cutting 
away  the  bridge  of  bone  between  the  antrum  and  the  sinus,  as  this  bone  "  so  frequently 
contains  the  channels  through  which  the  pathogenic  organisms  reach  the  sinus." 

H  If  in  doubt  the  surgeon  should  tie  the  vein.  It  adds  very  little  to  the  patient's  risks. 
If,  after  ligature  of  the  vein,  pyemic  deposits  take  place,  they  may  do  so  by  means  of  the 
posterior  condyloid  or  some  unnamed  vein. 

17 
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the  prognosis  is  here  less  favoui-able.*  The  bou}'  outer  wall  of  the  lateral 
sinus  having  been  thoroughly  cut  away,  the  sinus  itself  is  opened  with 
sharp  scissors,  and  all  offensive  clot  within  reach  cleared  out  by  the  sharp 
spoon,  curette,  or  a  syringe  with  a  fine  nozzle.  If,  after  this  is  done, 
blood  begins  to  flow  from  either  end.  it  is  i^er  se  a  favourable  sign,  as  it 
shows  that  the  clotting  does  not  extend  far  into  the  collateral  vessels. 
There  will  be  no  difficulty  in  dealing  with  any  haemorrhage  from  the 
latei'al  sinus  provided  there  be  room  for  dealing  with  it  by  means  of  a 
suflScient  opening  in  the  skull.  Firm  plugging  with  strips  of  iodoform 
gauze  waning  out  of  carbolic  acid  (i  in  20),  and,  over  this,  a  dressing 
of  aseptic  wool  and  a  knotted  bandage,  will  arrest  any  haemorrhage, 
however  free ;  as  occurred  in  one  of  my  cases,  this  ha3morrhage  may 
recur  freely  during  the  first  few  dressings,  biit  without  an^r  ultimate 
untoward  result.  Constant  irrigation  with  mercury-per chloride  solution 
(l  in  4000)  should  be  employed,  and  iodoform  thoroughly  used.  In  one 
of  Mr.  Ballance's  cases,  though  the  patient's  condition  was  greatly 
improved  by  the  operation,  the  evidence  of  pya?mia  (blood-stained 
expectoration  and  swelling  of  some  of  the  joints)  persisted.  Ten  days 
after  the  first  operation,  as  pus  could  be  forced  out  of  the  opening  in  the 
sinus  by  pressure  on  the  neck,  an  incision  was  made  down  to  the  vein 
at  the  lower  border  of  the  parotid  gland.  The  vessel  was  opened  and 
pus  came  out ;  the  sinus  and  vein  were  then  irrigated  with  perchloride 
solution,  the  stream  passing  in  either  direction  and  bringing  away 
offensive  clot.     The  man  recovered. 

The  following  directions  for  dealing  with  the  sinus  are  given  by  Prof. 
Macewen  {loc.  supra  cit,  p.  309)  : — "  Frequently,  in  opening  the  sigmoid 
groove,  granulation  matter  protrudes  from  the  dura  mater  covering  the 
sinus,  and  often  along  with  this  there  is  oozing  of  pus.  If  it  be 
considered  advisable  to  open  the  sigmoid  sinus  and  turn  out  its 
disintegrating  contents,  then  fully  a  vertical  inch  of  the  sinus  ought  to 
be  exposed  before  opening  it,  in  order  to  facilitate  the  operation  and  the 
measures  necessary  for  its  obliteration.  Occasionally  tlie  wall  of  the 
sinus  next  to  the  bone  is  ulcerated,  and,  the  sigmoid  groove  being 
opened,  the  contents  of  the  sinus  become  exposed  to  view,  wdien  the 
disintegrating  matter  may  be  removed  by  the  aid  of  a  small  spoon,  or 
w^ashed  out — the  former  is  the  safer.  Any  space  existing  between  the 
sigmoid  groove  and  the  sinus  ought  likewise  to  be  cleared  out  and 
rendered  aseptic.  Granulation  tissue  protruding  from  the  dura  mater 
ought  first  to  be  carefully  examined  with  the  probe,  lest  it  surround  a 
sinus  communicating  with  the  cerebellum  and  leading  into  an  abscess. 
If  such  a  sinus  exist  it  requires  to  be  opened  and  the  cerebellar  abscess 
dealt  with.  If  there  be  no  sinus  the  granulation  tissue  ought  to  be 
removed,  as  it  is  apt  to  liarbour  infective  matter  in  its  sinuosities. 

"  To  obliterate  the  lumen  of  the  sinus  its  external  walls,  which  were 
previously  split,  are  folded  inwards.  A  quantity  of  iodoform  and 
boracic  acid  powder,  sufficient  to  fill  the  interior  of  the  cavity  existing 

*  In  one  of  Mr.  Ballance's  cases,  in  wMcli  the  vein  was  thrombosed,  there  was  some 
difficulty  in  identifying  it,  as  it  was  collapsed  and  appeared  as  a  small  round  cord.  In 
a  case  of  Mr.  Parkin's  (Lancet,  vol.  i.  1893,  p.  523)  the  vein  was  so  thickened  by 
periphlebitis  as  to  resemble  an  empty  carotid  artery.  The  part  excised  showed 
numerous  flaky  deposits  on  the  intima.  The  patient  recovered,  though  there  was 
evidence  of  advanced  pyaemia. 
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between  tlie  oLliterated  bimis  and  the  bone,  i.s  introduced,  care  being 
taken  in  (loin<^  so  not  to  exert  so  much  pressure  as  to  strip  the  sinus  or 
surroundin<;  dura  from  tlie  skull.  As  in  these  cases  an  infective  wound 
is  being  dealt  with,  the  external  portions  of  it  are  best  stuffed  with 
iodoform  gauze,  so  as  to  permit  free  drainage,  and  healing  by  granulation 
tissue.  By  obliterating  the  sigmoid  sinus  over  about  an  inch  of  its 
extent  the  influx  of  blood  from  the  lateral  and  superior  petrosal  sinuses 
is  arrested,  and  the  efflux  through  the  mastoid  vein  is  likewise  cut  off." 

ExTRA-Di'RAL  Ahscess. — This  is  considered  with  the  following. 

]\Ieni.\(;itis.  —  This  includes  two  chief  forms,  viz.:  A.  Localised 
pachymeningitis  or  sub-dural  abscess ;  and,  B.  Diffuse  suppurative 
lepto-meningitis. 

They  are  thus  described  by  Prof.  ]\Iacewen  in  his  masterly  account  of 
the  various  intracranial  lesions  with  which  the  surgeon  may  have  to 
deal  in  otitis  media : — 

"  I.  If  the  inflammatory  process  be  slow,  mild,  and  distinctly  localised, 
involving  a  portion  of  the  inner  table  of  the  skull,  then  an  external 
pachymeningitis  may  form,  possibly  with  pus  between  the  dura  niater 
and  the  bone,  producing  an  extra-dural  abscess.  And  again,  when  the 
dura  mater  has  been  exposed  by  osseous  erosion,  especially  common  about 
the  t«gmen  tpnpani  and  the  sigmoid  sinus,*  a  mass  of  granulations  is 
thrown  out  from  the  outer  surface  of  the  membrane.  Such  a  mass  is 
usually  suiTounded  Avitli  pus,  a  portion  of  which  is  pent  up  intra- 
cranially,  forming  an  extra-dural  abscess,  the  contents  of  which  ooze  out 
if  the  neck  of  the  granulation  mass,  as  it  issues  through  the  erosion,  be 
gently  pressed  aside. 

"2.  Should  the  above  condition  (of  localised  pachymeningitis)  persist, 
adhesive  inflammation  is  apt  to  spread  to  the  inner  side  of  the  dura, 
which  may  result  in  a  soldering  of  the  inner  membranes,  the  subjacent 
arachnoid  and  even  the  pia  mater  becoming  adherent  by  the  fibrinous 
meshes  of  the  plastic  exudation.  Once  this  occurs,  general  lepto- 
meningitis is  guarded  against. 

"3.  After  adhesive  inflammation  has  l)rought  about  a  localised  solder- 
ing of  the  soft  membranes  to  the  dura,  should  an  increase  of  the 
inflammatory  action  take  place  sufficient  to  induce  a  degenerative  inflam- 
mation those  membranes  may  soften,  in  the  sub-dural  space  pus  may 
form,  which  is  jirone  to  be  followed  by  disintegration  of  the  pia  and 
superficial  ulceration  of  the  brain  tissue.  Two  conditions  may  thus 
result.  Should  the  pia  mater  remain  intact,  a  sub-dural  abscess  may 
form ;  should  the  process  extend  to  pui'ulent  softening  of  the  pia  and 
adjacent  brain-tissue,  then  cerebral  ulceration  ensues,  the  disintegrating 
products  being  confined  peripherally  by  the  membranes,  and  by  the 
brain  on  the  inside.  In  either  case  the  abscess  is  at  first  confined  to, 
and  enclosed  laterally  within,  the  area  of  the  soldered  membranes. 
Should  the  abscess  enlarge  considerably,  and  the  disintegrating  process 

*  And,  especially  in  children,  in  the  neighbourhood  of  the  petroso-squamosal  suture 
(Barker).  Dr.  Barr,  of  Glasgow,  points  out  (Brit.  Med.  Journ.,  vol.  ii.  1898,  p.  1234)  that 
extra-dural  suppuration  in  the  sigmoid  fossa — i.e.,  on  the  outer  wall  of  the  sinus — may 
cause  severe  rigors  and  high  temperature,  though  no  evidence  of  sigmoid  thrombosis 
exists,  and  that  removing  the  extra-dural  collection  (together  with  any  sepsis  in  the 
antrum,  kc.^  may  bring  about  complete  recovery  without  any  need  of  opening  the  sinus 
or  ligaturing  the  internal  jugular  vein. 
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affect  the  adherent  membranes  no\\'  forming  tlie  abscess-wall,  it  is 
possible  that  the  disintegrating  inflammation  ma}-  spread  laterally  into 
the  siib-dural  space,  or  the  abscess  may  burst  into  it,  thereby  setting  up 
an  acute  lepto-meningitis. 

••4.  If  the  cause  of  the  inflammation  penetrate  through  the  outer 
layer  of  the  dura  mater  into  the  wide-meshed  capillai-y  network  of  its 
inner  layer  before  soldering  of  the  membranes  has  occurred,  the  whole 
dural  space  is  open  to  invasion,  and  an  acute  far-reaching  lepto- 
meningitis is  apt  to  ensue." 

In  the  final  chapter  of  his  book,  Prof.  Macewen  states  that  he  has  had 
twelve  cases  of  infective  purulent  lepto-meningitis,  of  which  six  were 
operated  on  and  recovei'ed.  The  majority  were  due  to  septic  mischief 
reaching  the  membranes  through  the  tegmen  tympani ;  in  a  few  the 
route  was  by  way  of  the  sigmoid  sinus  to  the  membranes  in  the 
cerebellar  fossa.  The  lesson  Prof.  Macewen's  success  teaches  is  that 
the  only  way  to  deal  "with  lepto-meningitis  is  by  scrutinising  any 
erosion  in  the  neighbourhood  of  the  tegmen  or  sigmoid  sinus,  to  expose 
the  inflamed  dui-a  freely  here,  and.  after  any  extra-dural  collection  of  pus 
has  been  dealt  with,  to  freely  incise  the  svibjacent  inflamed  membranes, 
when  purulent  intra-dural  exudation  may  escape,  generally  in  drops,  and 
continue  to  ooze  for  some  time. 


OPERATIVE  INTERFERENCE  IN  THE  CASE  OP 
FOREIGN  BODIES  IN  THE  BRAIN. 

Under  the  above  heading  such  bodies  as  bullets,  knife-points,  &c.,  are 
included.  Depressed  and  isolated  fragments  of  bone  ma}-  come  within 
the  meaning  of  foreign  bodies,  but  have  already  been  considered  (p.  200). 

A.  Bullets.^' — The  following  questions  will  suggest  themselves  when  a 
surgeon  is  called  to  a  case  of  bullet  wound  of  the  skull : 

1.  Has  the  bullet  penetrated  the  sJcull  at  all?  Thus  it  may  have 
lodged,  rebounded,  or  fallen  out,  or 

2.  It  Tnay  have  jjassed  between  the  bone  and  the  dura  mater,  wUhout 
penetrating  the  latter,  and  reached^  a  spot  quite  out  of  sight.  In  such 
cases  Sir  T.  Longmore  ad\-ises  the  use  of  a  curved  probe,  and  extraction 
of  the  bullet  "with  suitable  instruments,"  if  it  can  be  felt.  Probabh'  in 
most  hands  a  second  application  of  the  trephine,  if  needful,  at  some 
distance  from  the  wound,  so  as  to  extract  the  bullet  there,  would  be 
preferable  to  attempts  at  removing  it  from  the  original  Avound. 

3.  Has  the  ball  split  into  tvo  or  more  pieces?  Balls  elongated  as 
well  as  round  are  liable  to  split  when  impinging  on  sharp  angles  of 
bone.  Thus,  when  the  ball  splits  upon  the  outer  table,  part  may  pass 
beneath  the  scalp,  while  the  rest  mav  drive  on  before  it  some  of  the 
internal  table,  causing  pressure  on  the  dura  mater,  or  even  reach  the 
brain. 

4.  Has  the  bidlet  penetrated  the  brain?  If  so,  where  does  it  lie? 
Ought  an}^  further  exploration  to  be  performed,  and,  if  so,  ought  this 

*  Mr.  Barwell  (^Clin.  Soc.  Trans.,  vol.  xviii.  p.  232)  makes  the  following  observation,, 
which  is  of  importance  if  it  is  found  to  be  constant — viz.,  that,  though  the  weapon  mav 
be  held  very  close,  there  will  be  neither  scorching  nor  powder-tattooing  if  the  bullet  be 
driven  by  one  of  the  modern  fulminates,  contained  in  the  same  case  with  the  projectile. 
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to  be  (lone  thron<i:li  tlie  ori<jin;il  woiiiid  onl\-,  or  at  some  coinitfr-ptjiiit 
as  well  ? 

Before  attemiitino-  to  answer  tliese  last  questions,  it  may  be  well  to 
(leal  with  that  wliieh  will  be  sure  to  arise  first — viz..  should  the  wound 
be  explored,  or  treated  expectantly  ? 

The  following-  ap])ears  to  me  to  decide  in  favour  of  exploring  in  all 
cases  in  which  it  is  eleai-  that  the  injury  is  not  going-  to  be  quickly  fatal : 

a.  The  fact  that  only  by  ex])loring  will  the  surgeon  be  able  to  answer 
the  question  certain  to  be  ])ut  to  him  by  the  friends,  whether  the  brain 
is  injured  or  no. 

h.  Whether  the  bullet  has  split,  whether  the  internal  table  is  shatteivd, 
and,  if  so.  how  far  it  resembles  a  punctured*  fracture,  are  also  points 
which  can  alone  be  cleared  up  l)y  trephining. 

c.  Good  drainage,  disinfection  of  the  wound,  are  almost  hopeless 
unless  this  be  opened  up  and  exploi-ed  by  trephining  if  needful. 

The  following  case  is  not  only  a  good  instance  of  the  kind  of  gunshot 
injury  to  the  head  which  may  be  met  with  in  civil  practice,  but  it  shows 
how  slight  may  be  the  injury  which  actually  originates  the  fatal  mischief. 
It  was  bi-ought  before  the  Clinical  Society  {Trans.,  vol.  xii.  p.  5)  by 
Mr.  Lucas-. 

The  patient,  aged  21,  had  shot  himself  \\-ith  a  small  revolver.  "  Almost  in  the  centre  oi: 
his  forehead  were  two  small  circular  holes,  with  slightly  inverted  edges.  The  surround- 
ing skin  -^Vas  raised  into  a  rounded  emiueuce.  There  was  some  bleeding  from  the  nose 
as  well  as  from  the  wounds.  On  turning  back  flaps,  a  blackened  cavity  was  opened 
beneath  the  skin,  formed  by  the  expansion  of  the  powder  after  it  had  penetrated  the 
integument.  At  the  bottom  of  this  cavity,  a  somewhat  cruciform  aperture  was  seen  in 
the  bone,  and  lying  upon  the  internal  table  were  two  flattened  bullets.  The  internal 
table  was  driven  back  so  as  to  give  the  appearance  of  a  sinus,  in  which  the  bullets  were 
lying  loose ;  and  at  the  time  we  were  under  the  impression  that  the  man  had  very  large 
frontal  sinuses,  which  had  been  opened  by  the  buUets.  After  removing  numerous  frag- 
ments belonging  to  the  external  table  and  diploe.  the  splintered  internal  table  forming 
the  posterior  wall  of  the  cavity  Avas  also  removed.  This  came  away  in  large,  sharp- 
edged,  angular  fragments,  two  of  which  were  grooved  by  the  longitudinal  sinus.  AMien 
the  internal  table  had  been  removed,  the  dura  mater  was  seen  at  the  bottom  of  the 
wound,  and  pulsating.  The  membrane  was  entire  except  at  one  spot,  where  there  was 
a  small  aperture  just  such  as  might  be  made  by  stabbing  the  point  of  a  penknife  into  a 
sheet  of  paper.  But  for  that  small  puncture,  it  is  not  improbable  that  he  would  have 
recovered."  Septic  meningitis  came  on  in  about  forty-eight  hours,  followed  by  death 
early  on  the  sixth  day. 

The  following  points  may  be  adduced  for  and  against  the  attempt  to 
remove  bullets  whieh  have  lodged  in  the  brain : 

The  surgeon  who  decides  to  abide  by  the  expectant  treatment  in  these 
cases  both"  immediately  after  the  injury  and  later  on,  can  justify  his 
course  by  a  sufficient  number  of  cases.  But  it  must  always  be  remem- 
bered that  many  of  tliese  recoveries  have  been  incomplete  {vide  infra), 
that  in  many  the  patients  have  had  very  narrow  escapes,  and  that  in 
others  the  case  has  been  reported  much  too  soon  to  be  of  real  value. 
On  the  other  hand,  no  one,  in  my  opinion,  would  blame  the  surgeon 

*  Excellent  instances  of  how  closely  some  gunshot  fractures  may  resemble  the  classical 
"  punctured  "  fractures,  not  only  in  the  greater  damage  to  the  internal  table  co-existing 
with  but  slight  mischief  externally,  but  also  in  the  onset  of  grave  symptoms  inevitably 
fatal  unless  trephining  be  performed  early,  are  shown  in  Figs.  79  to  88,  Med.  and  Surg. 
Hist,  of  the  War  of  the  JiclclUon,  pt.  i.  pp.  168,  169. 
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who,    preferring-    exploratory    to    expectant    treatment,    endeavours    to 
remove  the  bullet  from  the  brain. 

For  while  the  cases  of  recovery  after  expectant  treatment  are  few,  it 
is  probable  that  out  of  these,  few  as  they  are,  a  considerable  proportion, 
if  watched,  would  be  found  to  be  incomplete  recoveries.  Thus,  Dr. 
Otis  *  Avrites  of  balls  lodged  within  the  cranial  cavity : 

"  Many  instances  were  reported  of  patients  wlio  had  survived  the  lodgment  of  missiles 
wdthin  the  skull,  but  few  or  none  resembling  the  cases  reported  by  Larrey,  of  balls 
encysted  in  the  brain  and  giving  no  inconvenience  for  years.  It  is,  indeed,  reported 
that  some  patients  went  to  duty  with  balls  lodged  in  the  cerebrum ;  but  the  diagnostic 
details  accompanying  the  history  of  these  cases  are  not  sufficiently  precise  to  invite  the 
fullest  confidence.  In  most  of  the  cases  in  which  the  evidence  that  the  ball  remained 
within  the  skull  was  conclusive,  either  fistulous  sinuses  existed,  or  there  was  much 
cerebral  disorder ,t  or  the  position  of  the  missile  was  discovered  after  the  patient's  death 
at  a  period  remote  from  the  injury." 

The  evil  results  of  allowing  a  foreign  bod}^  to  remain  in  the  brain  are 
"usually  manifested  sooner  or  later,*  even  as  long  as  thirteen  years  after 
the  injury.  Inflammation,  slow  or  rapid,  sometimes  involving  large 
portions  of  the  brain  tissue,  or  yellow  softening  is  apt  to  be  set  up 
around  the  foreign  substance,  either  spontaneously,  so  to  say,  or  from 
the  most  trivial  exciting  causes.  The  usual  termination  is  cerebral 
abscess,  this  condition  having  been  found  in  fifty-three  cases  in  which  a 
post-mortem  examination  A\'as  obtained.  Apoplexy  is  an  occasional 
cause  of  death,  as  is  pressure  of  the  foreign  body  on  the  venous  trunks, 
inducing  ventricular  effusion  and  consequent  compression  of  the  cranial 
nerves.  The  probable  explanation  of  those  cases  in  which  no  symptoms 
have  been  present  for  long  periods,  but  in  which  death  has  rapidly 
followed  ujaon  the  sudden  development  of  brain  symptoms,  is  that 
quoted  by  Wharton  from  Flourens.  This  observer  found  that  bullets 
introduced  into  different  portions  of  the  upper  parts  of  the  hemisi^heres 
and  the  cerebellum  gradually  penetrated  the  brain  substance,  ultimately 
reaching  the  basis  cranii,  the  bullet-tracks  healing  after  them  (Nancrede, 
from  Wharton).  "  There  is  probably  no  authenticated  case,  of  recent 
Anglo-American  record,  in  which  a  bullet  left  in  the  brain  substance 
has  failed  to  work  mischief,  nor  has  the  mischief  been  often  long  pro- 
crastinated. There  have  been  occasional  instances  in  which  it  has 
remained  harmless  for  a  number  of  years  in  the  cranial  cavity,  but  the 
brain  has  not  been  penetrated.  The  fact  that  epileps}^  has  developed  so 
late  as  fifteen  years  after  injury  must  make  even  apparently  exceptional 
cases  doubtful "  (Phelps). 


*  Med.  and  Surg.  Hist,  of  the  ^Yar  of  the  Rehellion,  pt.  i.  p.  193. 

f  Prof.  Nancrede  Qlntern.  Encycl.  of  Surg.,  vol.  v.  p.  72)  gives  the  following  inportant 
abstract  of  a  most  careful  paper  by  Dr.  AVharton  (^PMl.  Med.  Times,  1S79)  in  which  316 
cases  of  foreign  bodies  lodged  in  the  brain  are  analysed.  Of  these,  160  recovered,  while 
156  proved  fatal.  The  influence  upon  recovery  of  the  removal  or  retention  of  the  foreign 
body  was  most  marked.  The  foreign  body  was  removed  in  106  cases,  72  recovering, 
while  only  34  died.  In  the  remaining  210  no  attempt  at  removal  was  made,  and  only 
88  recovered,  122  dying.  A  further  analysis  shows  that,  amongst  those  cases  classed  as 
recoveries,  death  ultimately  took  place  in  10  at  periods  varying  from  three  to  ten  years, 
and  that  many  of  the  patients  suffered  from  such  after-effects  as  vertigo,  incapacity  for 
physical  exertion,  loss  of  sight  or  hearing,  epilepsy,  and  deteriorated  mental  powers. 
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Gunshot  injuries  of"  the  skull  are  so  rarely  met  with  in  Eii<^lish 
surgery,  their  gravity  is  so  great,  and  tlie  question  of  their  treatment 
arises  st)  ui'gently,  that  it  is  hoped  the  following  })ractical  remarks  may  be 
useful  to  thos(>  wlio  are  suddiMil}-  called  u])on  to  take  charge  of  such 
eases  : — 

Diagnosis  and  Treatment. — While  the  head  is  In-ing  shaved  and  pre- 
])arations   for  an  operation   made,  the  siirgeon  will  take  note   of   any 
superficial  lesions,  such  as  marks  of  smoke  or  flame,  grains  of  powder, 
and  the  original  characters  of  the  external  wound,  both  for  medico-legal 
l)ur])oses  and  for  l"uture  guidance,  all  these  lesions  being  soon  liable  to 
alteration.      Jt  is  rare,  su])})osing   the  patient  to  have    recovered  con- 
sciousness, that  any  localising  sjanptoms  are  present,  which  can  point 
to  the  lodgment  of  the  bullet  in  a  definite  part  of  the  cortex,  e.(j.,  the 
motor  area,  the  visual  and  speech  area.*     In  a  few  cases,  as  soon  as  the 
whole  head  is  shaved,  the  surgeon  may  gain  evidence  of  the  })Osition  of 
the  bullet  l)y  finding  on  the  opposite  side  of  the  skull  a  contusion  of  the 
scalp,  an  elevation  of  the  bone,  or  only  a  tender  spot,  beneath  which, 
after  incision,  some  fine  fissures  may  be  detected  (Phelps).     The  surgeon 
now  explores   the  track  of  the  bullet.     As  with  the  usual  fine  metal 
probes  it  is  very  easy  to  lose  the  track,  make  false  passages,  and  thus 
inflict  fresh  damage,  as  well  as  add  to  the  embarrassment  and  difliculty 
of  the  case,  it  will  be  wiser  to  make  use  of  a  sterilised  straight  bougie.f 
"  It  has  been  held  that  when  the  probe  ceases  to  advance  without  the 
exercise  of  force,  the  limit  of  persistence  has  been  reached.     This  is 
approximately  rather  than  exactly  true.     The  probe  does  not  fall  by  its 
own  weight  into  the  depths  of  the  cerebral  wound.     The  channel  which 
the  bidlet  has  left  behind  it  is  not  likely  to  be  open,  but  filled  with 
coagula  and  disintegrated  tissue,  and  some  force,  gentle  as  it  may  be, 
is  required  to  penetrate  this  pulpy  mass,  and  some  manipulation  alone 
can  guide  the  instrument  past  obstructing  osseous  fragments  or  through 
an  intracerebral  dural  opening"  (Phelps).      In  those  cases  where  owing 
to  the  shortness  of  range,  or  the  large  size  of  the  bullet,  the  size  of 
the  wound  in  the  skull  and  the  destruction  of  tissue  along  the  track  of 
the  bullet  admit  of  it,  the  finger  will  replace  any  other  means  of  exploring. 
Dr.  Phelps  gives  the  following  as  indications  for  the  use  of  a  needle 
when  the  bullet  cannot  be  detected  by  a  probe  :    ''A  resistance  may  be 
felt  which  the  blunt  instrument  fails  directly  to  reach ;  there  may  be 
reason  to  believe  that  the  missile  lies  near  the  cerebral  surface,  while  an 

*  Any  such  lesions,  which  may  rarely  be  noted  immediately,  are  due  to  the  passage  of 
the  bullet;  if  occurring  later  on  they  wiU  mark  certain  secondary  morbid  conditions. 
Of  the  infrequency  of  the  aid  which  cerebral  localisation  gives.  Dr.  Phelps,  of  New  York, 
thus  writes  (^Traumatic  Injuries  of  the  Brain  and  its  Membranes,  p.  343)  :  "  The  extent  of 
cortical  area,  which,  as  yet,  must  be  regarded  as  latent  or  of  indeterminate  function,  is  so 
great,  and  the  further  probability  that  the  bullet  will  rest  in  some  subcortical  region 
is  so  strong,  that  such  aid  is  scarcely  to  be  expected."  The  above  work  is  the  outcome 
of  large  personal  experience,  and  I  here  acknowledge  my  indebtedness  to  it. 

t  If,  as  is  likely,  the  probe  chosen  is  Nelaton's,  the  surgeon  will  remember  two 
fallacies  which  may  accompany  its  use:  one,  that  the  porcelain  bulb  may  rub  off  a 
stain  of  lead  from  any  structure  on  which  the  bullet  has  impinged,  without  actual 
contact  with  the  latter ;  the  other  and  more  likely  fallacy  is,  that  the  bullet  may  be  so 
covered  by  blood  or  shreds  of  soft  parts,  or  the  porcelain  so  smeared  with  blood,  that 
the  characteristic  stain  may  be  wanting,  though  the  bullet  has  been  reached. 
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angle  in  its  track  prevents  direct  piirsnit  without  incision ;  a  deeper 
wound  may  be  too  tortuous  to  follow  ;  or  localising-  s3-m])toms  may  have 
developed." 

If  the  surgeon  fail  to  find  the  liullet  he  ^\ill  very  likely  \\-ait  for  a  trial 
of  the  llontgen  rays.  If  he  succeed  in  finding  it  he  must  consider 
Avhether  the  state  of  the  patient  justifies  further  interference.  But 
AA'hile  profound  unconsciousness  and  deepening  coma  or  a  marked 
condition  of  shock  forbid  any  further  interference,  it  will  be  better,  if 
the  site  of  the  bullet  can  be  traced  with  anything  like  certainty,  to 
remove  it  at  once,  and  so  minimise  as  nmcli  as  possible  the  risks  of 
sepsis.  AVhether  the  bullet  is  to  be  reached  directly  or  by  counter- 
trephining  must  be  decided  by  the  depth  at  which  it  lies,  according  to 
the  evidence  given  by  the  probe  or  by  Rontgen  rays. 

Dr.  Phelps  thus  advises  on  the  justification  of  counter-trephining : — 
"  The  circumstances  adverse  to  this  step  are — first,  a  bad  general  condition 
of  the  patient  succeeding  [irimary  shock,  a  high  temperature,  a  feeble 
and  fi-equent  pulse,  and  other  indications  of  an  inability  to  sustain  the 
shock  of  further  cerebral  injury;  second,  extensive  cerebral  laceration 
about  the  wound  of  entrance,  from  the  explosive  effects  of  a  large  bullet 
at  close  range,  or  a  suggestion  of  wide  destruction  in  its  track,  from  the 
severity  and  diversity  of  localising  symptoms  ;  third,  great  uncertainty 
as  to  the  course  of  the  ball,  or  its  direction  towards  an  inaccessible 
cranial  area ;  fourth,  the  fact  that  its  course  has  involved  the  base  of  the 
brain;  and  fifth,  the  bullet  having  been  of  0-22  cal.  or  less.  The  fact 
that  the  bullet  has  taken  its  course  uiDon  or  near  the  basilar  surface  is  to 
be  regarded  as  a  contraindication,  because  it  is  more  than  likely  to  be 
deflected  near  the  median  line  into  a  central  region  of  the  brain  by 
resistance  offered  by  some  ])art  of  the  ethmoid  or  sphenoid,  or  by  the 
basilar  process.  The  fact  that  the  bullet  is  of  0*22  cal.  or  less  is  a 
contraindication,  because  its  course  is  usually  erratic  and  its  track 
minute,  and  because  its  momentum  is  so  com2:)aratively  slight  that  it 
rarely  reaches  an  accessible  part  of  the  opposite  cerebrum.  No  one  of 
these  contraindications,  of  course,  is  an  alDsolute  bar  to  operation.  If, 
on  the  contrary,  the  constitutional  condition  is  good  and  the  laceration 
confined  to  a  narrow  track,  if  a  bullet  of  0*32  cal.  or  larger  has  been 
driven  through  the  central  or  upper  region  of  the  brain  towards  some 
])art  of  the  vault,  if  its  track  can  be  traced  deep  into  the  opposite 
hemisphere,*  and  more  especially  if  the  ]iatient   have  the  advantage  of 


*  On  the  question  of  the  probability  of  bullets  in  the  brain  following  a  direct  track, 
Dr.  Phelps  writes  as  follows: — "  If  the  wound  can  be  traced  directly  inwards  for  an  inch 
or  more,  while  it  is  still  possible  that  an  elusive  pistol-ball  may  have  been  deflected  by 
a  dural  reflection,  or  have  stopped  short  from  exhausted  force  at  any  point  just  out  of 
reach,  it  is  more  probable  that  it  has  gone  straight  onward  at  least  as  far  as  the  opposite 
durai  wall,  and  that  further  search  must  involve  a  new  departure.  It  has  been  assumed 
that  the  bullet  in  its  passage  through  the  brain  is  likely  to  be  diverted  from  its  direct 
course  by  trivial  obstacles,  as  is  known  to  be  the  case  in  the  extremities  or  in  certain 
regions  of  the  trunk.  This  complication  is,  in  fact,  less  to  be  expected  within  the 
cranial  cavity  than  elsewhere.  The  density  of  the  brain  substance  is  very  much  the 
sanu!  from  one  surface  to  the  other,  and  it  has  been  found  in  both  ante-mortem  and 
cadaveric  woiinds  that  the  reflections  of  the  dura  mater  are  usually  penetrated  without 
the  direction  of  the  bullet  having  been  changed.  It  is,  nevertheless,  the  fact  that  in  a 
considerable  proportion  of  cases  the  bullet  which  fails  of  exit  is  turned  aside  from  its 
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yontli.  it  will  ])»•  judicious,  after  tlic  exhaustion  ot"  otlu-r  nirans.  to  resort 
to  this  ultimate  mode  ot"  relief." 

Before  iutlietiiiii-  this  additional  injury,  and  running- the  risk  of  eaiisinj^-. 
]iei-ha]is.  further  severe  loss  of  blood  from  incisions  in  scalp,  dura  mater, 
and  brain,  the  sur^^eon  will  take  into  careful  consideration  the  condition 
and  vitality  of  his  jjatient.  The  extraction  of  the  bullet  is  best  effected 
by  slender  force]  »s,  or  scoop. 

It  remains  to  allude  to  the  question  of  disinfection  and  drainage.  The 
external  wound  in  the  skull  should  lie  enlaroed  with  Hoffmann'.s  or  other 
forceps  (pp.  305.  308),  thoroughl}-  cleansed  of  an}'  powder,  dirt,  or  lead 
splashes  by  rubbing-  with  sterilised  gauze  or  by  the  use  of  the  gouge.  The 
incision  in  the  dura  should  be  sufficiently  enlarged  to  give  exit  to  any 
blood  or  cere])ral  debris.  If  iniinjured  or  very  slightly  injured,  the 
bullet  having  been  deflected,  the  dura  should  be  most  carefully  examined 
before  it  is  taken  for  granted  that  the  ]Darts  beneath  have  not  been 
im])licated.  If  this  membrane,  though  uninjured,  is  bulging  it  is  always 
to  be  opened.  Any  splinters  of  bone  which  have  been  carried  along  tlie 
track  of  the  bullet  are  to  be  carefully  removed.  If  irrigation  of  the 
bullet-track  is  practised,  so  as  to  get  away  septic  clot  or  sloughs,  it  will 
be  well  to  plug  round  the  opening  in  the  skull  with  strips  of  iodoform 
gauze  lest  the  fluid  carry  septic  particles  into  the  arachnoid  or  sub- 
arachnoid spaces.  Dr.  Phelps  is  of  opinion  that  drainage-tubes  are  to  be 
^mploj-ed  ^^'ith  much  reserve,  and  only  in  cases  where  there  is  great  and 
widespread  damage  to  the  central  regions  of  the  brain.  If  used  at  all, 
drainage-tubes  should  be  withdrawn  and  abandoned  at  a  very  early 
period,  usually  on  the  second  day.  If  drainage  is  to  be  maintained  for 
a  longer  time,  horsehair  or  threads  of  chromicised  gut  may  replace  the 
tube,  and  their  number  be  reduced  from  day  to  day.  The  following- 
objections  to  the  emplopnent  of  drainage-tubes  must  be  remembered  : 
(i)  that  they  are  irritant  foreign  bodies  ;  (2)  that  they  are  likely  to 
become  filled  with  clot,  and  thus  act  as  plugs  rather  than  as  drains; 
(3)  that  they  are  media  for  the  deep  implantation  of  septic  elements 
when  the  surface  has  become  infected. 

The  following  is  an  interesting  instance  of  successful  operation  for 
the  removal,  b}^  counter-trephining,  of  a  bullet  penetrating  the  brain  : 

The  i>atient,*  aged  19,  shot  himself  with  a  pistol  held  very  near  to  the  centre  of  his 
forehead.  About  twelve  hours  afterwards,  when  seen  by  the  surgeon,  he  was  semi- 
conscious, aphasic,  \\-ith  complete  loss  of  motion,  without  loss  of  sensation  on  the  right 
side  below  the  head.  Left  side  hyperaesthetic.  Pupils  equally  dilated.  P.  100,  T.  101-4°. 
Ether  was  given,  and,  under  the  protection  of  copious  irrigations  of  corrosive  sublimate 
solution  (i  in  1000),  the  wound  of  entrance,  nearly  in  the  centre  of  the  forehead,  was 
enlarged,  including  also  the  wound  in  the  skull.  This  procedure  was  complicated  by 
most  profuse  haemorrhage  from  a  branch  of  the  anterior  cerebral  artery,  which  was 

direct  course.  The  change  impressed  upon  its  direction  is  due  not  to  deep  intra- 
cranial obstruction,  but  to  the  resistance  offered  by  the  cranial  wall  and  dura  mater  at 
its  entrance,  or  by  the  same  structures  upon  which  it  may  impinge  at  a  point  upon  the 
opposite  side  of  the  head.  A  bullet,  especially  if  of  small  size,  with  or  \vithout 
penetration  of  the  dura  mater,  is  often  at  once  deflected  at  a  right  angle,  or,  if  of  larger 
•size,  after  traversing  the  brain,  and  having  insufficient  force  to  penetrate  the  opposite 
dural  wall,  falls  back  into  the  track  and  is  diverted,  perhaps  to  a  considerable  distance, 
in  some  new  direction.'' 

*  This  case  was  under  the  care  of  Dr.  Fluhrcr  (A>«-  Yorh  Med.  Jour  a..  March  28, 1885). 
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finally  controlled  by  small  compression-forceps  left  in  situ.  To  this  arterial  bleeding 
was  added  a  considerable  venous  flow  from  the  superior  longitudinal  sinus,  which,  like 
the  artery,  had  been  cut  across  by  the  bullet.  The  track  of  the  ball  through  the  brain 
was  then  examined  by  a  straight  Nelaton's  probe,*  and  the  point  on  the  scalp  noted 
at  which  the  probe  would  emerge  if  projected  through  the  head.  At  this  point  the 
cranium  was  exposed  and  trephined.  The  trephine-hole  was  enlarged  towards  the 
assumed  opening  of  emergence  of  the  bullet,  and  the  dura  mater  slit  in  the  same 
direction.  Some  effused  blood  and  disintegrated  brain-matter  appearing,  more  of  the 
skull  was  cut  away,  and  the  slit  in  the  dura  mater  prolonged  until  a  gush  of  brain 
matter  and  a  rent  in  the  pia  mater  demonstrated  the  point  of  impact  of  the  bullet. 
The  probe  was  introduced  through  the  opening  in  the  pia,  and  passed  downwards 
towards  a  point  where  a  feeling  of  resistance  had  previously  been  noted  with  the  tip  of 
a  finger  introduced  through  the  second  opening.     At  the  distance  of  an  inch  the  bullet 

Fig    105. 


a,  I,  Track  of  bullet  and  site  of  the  trephine-openings.     c,  Spot  where  the 
bullet  was  found.     (Fluhrer.) 

was  detected,  and  then  extracted  with  slender-bladcd  forceps ;  it  weighed  42  grains. 
One  end  of  a  small  rubber  drainage-tube  was  secured  to  one  end  of  the  probe  ;  this  was 
again  passed  through  the  brain  from  before  backwards.  The  tube,  as  it  was  drawn 
through  the  wound,  became  filled  with  brain-detritus  and  blood.  The  after-history  was 
one  of  gradual  but  progressive  amendment.  On  the  sixth  day  the  drainage-tube  was 
withdrawn,  and  replaced  by  a  drain  made  of  four  strands  of  catgut  and  ten  of  horsehair, 
this  being  passed  by  tying  it  on  to  the  anterior  end  of  the  drainage-tube.  As  the  tube 
was  withdrawn  the  drain  occupied  its  place.  It  was  removed,  strand  by  strand,  on 
different  days.  On  the  eighth  day  the  compression-forceps  was  found  to  be  loose.  A 
hernia  cerebri  developed  at  both  cranial  openings.  The  hernia  being  subjected  to  a 
slight  continuous  pressure  gradually  disappeared.     Eleven  weeks  after  the  operation, 


*  Dr.  Fluhrer  considers  that  a  probe  for  these  cases  should  supply  the  following 
conditions.  The  end  should  be  large,  so  as  not  to  wound  the  brain  and  make  a  false 
passage,  and  also,  when  beneath  the  surface,  be  easily  discoverable  by  palpation  or 
dissection.  It  must  be  sufficiently  rigid  to  retain  a  given  shape,  and  sufficiently  bulky 
to  supply  a  large  surface  to  the  fingers.  Finally,  it  should  be  as  light  as  possible,  that 
delicacy  of  touch  be  not  lessened,  and  that  no  vibrations  be  lost  instead  of  being 
communicated  to  the  fingers.  It  should  be  made  of  tempered  aluminium.  If  it  be 
necessary  to  curve  it  near  the  exploring  end  (which  increases  the  errors  in  interpreting 
the  position  of  the  extremity),  the  other  end  of  the  shaft  should  be  bent,  in  the  same 
plane,  in  the  opposite  direction. 
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1)0111  wounds  liail  hoalod.  The  operation  was  completed  in  abimt  four  hours,  the  greater 
part  of  the  time  having  been  spent  in  stopping  the  cerebral  luumorrhage.  After  leaving 
the  hospital  the  patient  returned  to  work,  a  slight  impairment  of  niemorv  being  the 
only  apparent  consequence  of  his  wounil.  A  severe  blow  accidentally  made  upon  the 
anterior  scar,  some  mouths  after  returning  to  work,  determined  a  violent  convulsive 
attack,  which  recurred  at  the  end  of  three  weeks.  Bromides  were  freely  given,  and  no 
further  recurrence  had  taken  place  when  the  report  was  made  six  months  later. 

Tlie  case  will  anijily  ffpay  cairfiil  ix'inisal.  It  is  a  s])U'ii(li(l  in.stance 
of  what  sui'o-ieal  skill  and  sagacity  can  effect. 

Rontgen  Rays. — This  method  has  proved  itself  highly  useful  of  late 
in  the  localisation  of  bullets  within  the  skull.  For  the  following 
remarks  on  its  employment  I  am  indebted  to  Mr.  Edward  W.  H. 
Shenton,  who  is  in  cliarge  of  the  Rontgen  ray  department  at  Guy's 
Hospital : — 

'•  It  is  possible  by  means  of  the  Rontgen  rays  to  estimate  the  size  of, 
and  to  exactly  locate,  bullets  or  other  bodies  which  have  become  lodged 
in  the  cranial  cavity.  With  a  Crookes'  tube  of  sufficient  penetrative 
power — preferably  the  kind  that  gives  the  bone-image  upon  the  screen  as 
a  soft  grey  shadow — the  bullet  may  be  seen  in  situ  in  the  lateral  position, 
and,  under  favourable  circumstances,  even  in  an  antero-posterior.  When 
a  head  is  viewed  in  this  latter  direction,  so  much  dense  tissue  has  to  be 
penetrated  by  the  ra3^s  that  it  is  a  rare  occurrence  for  a  bullet  to  be 
shown  upon  the  fluorescent  screen.  In  determining  the  exact  position 
of  a  foreign  bod}^  in  the  head,  it  is  obvious  that  greater  accuracy  is 
needed  than  in  most  other  situations  of  the  bod}'.  Many  methods  have 
been  devised  for  the  purpose  of  obtaining  this  exact  localisation.  The 
simplest  method,  perhaj^s,  is  that  where  two  skiagrams  are  taken — one 
in  an  antero-posterior  direction,  the  other  in  the  lateral.  These  two 
pictures  will,  if  taken  with  due  care  that  the  directions  are  as  nearly  as 
possible  at  right  angles  to  one  another,  prove  of  assistance  to  the  surgeon 
in  an  operation  for  the  removal  of  the  foreign  bod}-.  A  few  details  of 
the  process  for  obtaining  these  two  views  will  not  be  out  of  place  here. 
The  patient  is  placed  on  his  back  on  a  table  with  a  canvas  top,  and  the 
tube  is  arranged  beneath  his  head  and  beneath  the  table.  He  should 
lie  squarely  upon  his  back,  his  head  being  steadied  with  sand-bags.  The 
room  being  darkened  and  the  tube  illuminated,  the  screen  is  placed  upon 
the  patient's  forehead.  The  tube  is  now  moved  about  until  the  image  of 
the  head  presents  S3'mmetrical  outlines.  A  photographic  plate  is  substi- 
tuted for  the  screen,  and  the  requisite  exposure  given.  For  the.  second 
skiagram  a  similar  process  is  performed  AAith  the  head  in  a  lateral 
position,  the  patient's  profile  being  the  guide  as  to  the  accuracy  of  the 
directly  side-to-side  view.  This  method,  though  satisfactory  as  a  rough 
guide,  is  far  from  perfect,  there  being  so  many  directions  in  which  error 
may  be  made.  Another  system,  and  a  far  more  accurate  one,  is  that 
now  in  common  use  at  Guy"s  Hospital.  It  is  a  system  whereby  the 
exact  distance  from  any  given  point  may  be  found,  and  the  principle 
upon  which  it  is  based  is  as  follows : — When  an  image  is  being  viewed 
upon  the  screen  and  the  tube  moved,  the  shadows  of  the  various  paits  of 
the  object  viewed  will  move  upon  the  screen  at  different  rates  according 
to  their  distances  from  the  screen ;  that  is,  the  nearer  to  the  screen  the 
less  distance  their  shadows  will  travel  in  a  given  time.  Quite  superficial 
objects,  those  almost  touching  the  screen,  will  hardly  move  at  all.     By 
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a  suitable  arrangement  of  mechanism  exact  measurements  are  easily 
obtained,  and,  in  all  cases  where  the  foreign  body  can  l)e  seen  upon  the 
screen,  this  can  be  accomplished  without  the  involvement  of  any  photo- 
graphic process.  If  considered  desirable  in  the  case  of  bullets  in  the 
head,  a  skull  ma}'  be  taken  and  a  bullet  arranged  in  it,  by  the  aid  of  the 
measurements  obtained,  to  correspond  in  situation  to  the  original  bullet. 
Such  a  device  will  prove  of  great  \ali\e  to  the  surgeon  at  an  operation 
for  the  removal  of  the  foreign  body.  When  exact  localisation  has  been 
obtained,  radiography  can  go  no  further,  unless  the  practice  of  operating 
with  the  raj-s  to  hand  is  adopted.  By  such  a  method  the  surgeon  is 
enabled  to  see  the  position  of  the  foreign  bodj^  from  time  to  time,  and 
any  metal  instrument  he  may  be  using.  Until  tubes  of  greater  power 
are  forthcoming  this  method  cannot  be  advised  for  cases  of  bullet  in 
the  head.'"' 

A  paper  by  Braatz*  (Centr.  f.  Chir.,  Hft.  i.  1898)  on  the  successful 
extraction  of  a  bullet  from  the  brain,  with  the  help  of  the  Rontgen  rays, 
is  of  much  practical  interest.  It  Avill  be  seen  that  in  this  case  a  first 
attempt  was  unsuccessful,  and  that  a  needle  was  of  much  use  in  detecting 
the  actual  site  of  the  bullet. 

A  lad,  ^t.  16,  was  in  November  1895  shot  in  the  right  temple  by  a  revolver-buUet  of 
small  size.  The  immediate  symptoms  passed  away  in  a  few  days,  but,  after  an  interval 
of  good  health  lasting  for  six  months,  intense  headache  was  complained  of  in  the  left 
side.  The  Eontgen  rays — a  plate  having  been  placed  beyond  the  left  side  of  the  head — 
showed  the  foreign  body  lying  in  front  of  the  left  ear,  and  on  the  level  of  the  zygoma. 
A  little  higher  was  another  shadow  which  was  thought  to  show  that  spot  on  the  inner 
wall  from  which  the  bullet  had  rebounded.  Braatz  made  an  unsuccessful  attempt  to 
remove  the  bullet,  the  operation  being  hurried  owing  to  the  failure  in  respiration  under 
the  anaesthetic.  After  waiting  for  two  weeks  the  headache  returned  as  intensely  as 
before.  On  Nov.  17th,  1897,  the  position  of  the  bullet  having  been  again  defined  by  the 
Eontgen  rays,  the  old  wound  in  the  skuU  and  dura  mater  was  opened  up,  and  when  the 
surface  of  the  brain  was  exposed,  a  smaU  hard  body  could  be  felt  on  exploring  with  a 
blunted  needle.  The  brain  tissue  having  been  divided  along  the  track  of  the  needle,  the 
bullet  was  easily  extracted.     A  rapid  recovery  followed. 

B.  Other  foreign  bodies  besides  bullets  which  may  penetrate  the 
brain  are  hiife-points.  These,  with  their  tendenc}^  to  form  cerebral 
abscess,  have  already  been  alluded  to  (p.  201). 

C.  Another  class  of  body  which  ma}^  be  met  with  by  the  surgeon  in 
civil  practice  is  shoAvn  in  the  folloA^^ng  case  of  Mr.  Couper's  :  f 

A  house-painter  fell  twelve  feet  fi-om  a  ladder,  impaling  the  right  side  of  his  skull  on 
the  spike  of  an  iron  palisade.  When  brought  into  the  hospital  there  was  a  clean-cut 
wound  three-quarters  of  an  inch  long,  immediately  under  the  right  ear,  partly  overlapped 
by  its  lobule.  In  this  the  end  of  a  large  rough  piece  of  metal,  corresponding  to  a  freshly 
broken  spike,  could  be  felt,  and  its  direction  could  be  inferred  to  be  upwards,  inwards, 
and  a  little  forwards  from  the  outer  wound,  which  was  situated  half  an  inch  under  the 
extei'nal  meatus  between  the  mastoid  process  and  the  ramus  of  the  jaw.  There  was 
some  bleeding  from  the  right  ear,  but  no  facial  or  other  paralysis.  The  patient  being 
under  chloroform,  Mr.  Couper  succeeded,  after  much  forcible  wrenching,  in  extracting 
the  iron,  the  head  being  as  far  as  possible  steadied  by  three  students  and  the  operator's 
hand.  During  these  efforts  three  or  four  ounces  of  blood  oozed  from  the  wound ;  this 
hsemorrhage  ceased  as  soon  as  the  iron  was  out,  Vjut  a  small  quantity  of  semi-fluid  brain 

*  The  foUomng  are  other  references  on  this  subject :  Scheier  (Beut.  Med.  Woch.,  May  7, 
1896;  Meyer,  ibid.,  Oct.  i,  1896;  v.  Bergmann,  Berl.  Klin.  Uvcli..  1898,  Bd.  xviii.  S.  389. 
t  Zand.  Hoxp.  Ih-jports,  vol.  ii. ;  Hutchinson's  CUn.  Surg.,  vol.  i.  p.  91.  pi.  xvii. 
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suljsliiiice  Howx'd.  liiL;ht  facial  paralysis  caiiic  on  two  days  after  tlio  iiijiirv.  then 
(k'liriiim,  i'estlcssno.ss,  and  on  the  stn-enth  day  li^ft  hemiplegia,  followed  by  convulsivi! 
attacks  alYcctinfi:  the  ri{,'ht  limbs  and  riirht  half  of  the  face.  Two  days  later,  or  nine 
days  after  the  accident,  the  patient  died. 

Ncfropsj/. — No  pus  between  the  dura  mater  and  the  bone;  dura  mater  healthy,  save 
for  congestion.  On  opening  it.  the  surface  of  the  right  hemisphere  showed  well-marked 
sub-arachiioiil  meningitis.  Tlu>  posterior  part  of  the  right  middle  cerebral  lobe  had 
been  deeply  wounded:  the  brain  substance,  at  this  spot  softened  and  streaked  with 
pus.  was  healthy  everywhere  else.  The  spike  had  entered  just  under  the  apex  of  tlu; 
mastoid  process,  traversed  the  internal  ear,  and  driven  several  irregular  masses  of 
petrous  bone  through  the  dura  mater. 

Probably,  in  a  siinilar  case,  the  careful  use  of  chisel  or  i^'ouge  would 
loosen  the  foreign  body,  while  the  opening  up  of  the  wound  would 
facilitate  drainage  and  cleansing  the  parts  damaged,  including  the 
brain  itself. 

TREPHINING    THE    FRONTAL    SINUSES. 

This  operation  is  required  in  cases  of  disease  of  the  frontal  sinuses 
and  their  mucous  membrane  resisting  milder  measures.  Such  disease 
ma}-  follow  influenza,  as  in  one  of  the  cases  mentioned  below,  or  it 
ma}-  be  due  to  some  nasal  source,  e.r/.,  polypi  or  chronic  hypertrophic 
rhinitis,  leading  to  interference  with  the  patency  of  the  fronto-nasal 
passage.  The  cases  fall  into  tivo  r/roui>s — (a)  the  obvious,  i.e.,  those  in 
^\•hicll  the  local  symptoms,  M'hether  of  an  acute  or  chronic  nature, 
distension,  inflammation,  supra-orbital  pain,  tenderness  on  pressure,  are 
clearly  marked;  and  (/3)  the  latent.  Here  the  symptoms  are  mainl}- 
two — (i)  headaches  originating  in  the  frontal  region,  and  (2)  muco- 
purulent discharge,  constant  or  intermitting,  from  the  nose.  Dr.  Tille\- 
(Lancet,  vol.  ii.  1896,  p.  866)  i)oints  out  that  in  these  latent  cases  the 
source  of  trouble  is  often  overlooked,  and  a  correct  diagnosis  not  made. 
He  also  notes  that  with  disease  of  the  frontal  sinuses  there  ma}'-  co- 
exist mischief  in  other  of  the  accessory  cavities  of  the  nose,  and  that 
chronic  suppuration  in  the  antrum  may  closelv  resemble  that  in  the 
corresponding  frontal  sinus. 

At  a  recent  discussion  on  Frontal  Euipveuia  at  the  Larvngolooical 
Society  (Journ.,  1899,  vol.  xiv.  p.  469),  Mr.  Symonds  divided  the  cases 
into  three  groups  : — (i.)  Those  in  which  there  is  purulent  discharge  from 
the  nose,  with,  as  a  rule,  formation  of  polypi,  (ii.)  Those  in  which  there 
is  distension  of  the  sinus  without  nasal  discharge,  (iii.)  Those  in  which 
there  is  distension  of  the  sinus  together  with  nasal  discharge  of  pus. 
Attention  was  chiefly  given  to  the  diagnosis  of  the  first  class  of  cases, 
as  the  class  most  frequentl}-  coming  before  the  rhinologist.  He  laid 
stress  upon  the  fact  that,  whenever  pus  was  seen  amongst  or  around 
polypi,  suppuration  of  one  or  more  of  the  sinuses  Avas  indicated.  He 
considered  the  pus  to  be  the  cause  of  the  polypi,  and  to  explain  the 
frequent  recurrence  of  polypi  when  the  pus  itself  had  not  been  traced 
to  its  origin.  Where  the  polypi  were  numerous,  it  was  impossiljle  to 
say  from  which  sinus  the  pus  was  coming,  but  he  held  that  where  the\' 
were  very  numerous,  and  there  was  much  pus,  with  a  foul  odour,  the 
maxillary  antrum  was  certainly  involved,  with  or  without  the  frontal 
sinus.  Where  the  frontal  sinuses  alone  were  involved,  the  i^olA-pi  were 
less  numerous,  the  granulations  fewer,  and  the  jdus  as  a  rule  inodorous. 
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Operation. — The  jiarts  liaving  been  carefully  cleansed,  a  single 
median  vertical  incision*  is  made  down  to  the  bone,  about  i^  inch 
long,  and  terminating  at  the  root  of  the  nose.  The  periosteum  having 
been  carefully  cleared  back  on  either  side,  a  trephine  the  size  of  a 
sixpence  is  a^^plied  in  the  middle  line.  When  the  bone  is  soft,  a  gouge 
and  mallet — the  latter  being  carefully  used  (p.  240) — will  suffice. 

If  more  room  be  recpiired,  a  second  incision  is  made  along  the  line  of 
the  eyebrow,  previously  shaved,  and  an  angiilar  flap  turned  outwards. 
But  a  single  median  incision  will  alloAv  of  both  sinuses  being  explored, 
and  causes  a  very  small  scar. 

When  the  trephine  has  been  found  to  enter  a  cavity  which  the  point 
of  a  cjuill  or  a  probe  shows  to  lie  rather  at  the  lower  part  of  the  crown, 
the  disc  is  removed.  If  the  sinuses  are  large,  this  is  readily  effected  ; 
but  if  they  are  small,  the  disc  must  be  removed  piecemeal,  with  a  mallet 
and  chisel,  until  the  sinuses  are  laid  bare.     The  bleeding  is  slight. 

The  object  which  now  meets  the  eye  is  the  livid  mucous  membrane 
lining  the  sinuses.  On  opening  it,  it  is  found  thickened,  and  to  contain 
mucus  or  muco-pus.  This  being  sponged  away,  any  polypi  removed, 
and  the  orifice  in  the  nose  found  with  a  sterilised  probe  or  a  fine 
gum-elastic  catheter,  a  drainage-tube,  about  the  size  of  a  crow-quill, 
should  be  slid  down  into  the  nose,  and  its  upper  end,  perforated,  left 
in  the  sinus,  the  skin  being  united  over  it,  to  secure  union  by  first 
intention. 

If  the  opening  be  too  small,  or  if  it  be  occluded,  it  may  be  opened  up 
by  passing  a  pair  of  Lister's  sinus-forceps  from  below  through  the  nose, 
and  driving  them  through  at  a  spot  where  they  are  felt  to  come 
very  close  to  a  finger  placed  in  the  lower  part  of  the  0})ened-up  sinus. 
The  termination  of  the  infundibulum  or  fronto-nasal  passage  in  the 
middle  meatus  is  about  on  a  level  with  the  palpebral  fissure  (Godlee, 
Quain's  Anatomy,  appendix,  p.  3).  If  the  attempt  to  open  up  the 
passage  is  made  from  above,  it  should  be  remembered  that  both  the 
direction  and  depth  of  the  infundibulum  vary  xery  nnich.  In  Dr.  Tilley's 
words  :  "  As  a  rule  it  is  situated  much  further  back  than  is  usually 
supposed,  and  a  large  curve  is  necessary  to  pass  a  probe  successfully  down 
the  fronto-nasal  passage  into  the  middle  meatus  of  the  nose." 

In  those  cases  where,  owing  to  great  thickening  of  the  mucous  mem- 
brane, foul  caseous  pus,  &c.,  it  is  necessary  to  use  the  sharp  spoon,  and 
to  disinfect  the  recesses  of  the  sinuses  by  thorough  syringing,  the 
application  of  very  finely  powdered  iodoform  (sterilised  by  being  kept  in 
I  in  20  carbolic  acid,  or  I  in  500  formalin  solution)  or  brushing  over 
with  zinc-chloride  or  silver-nitrate  solutions,  it  will  be  wiser  to  run  the 
risk  of  more  tedious  closure  of  the  opening,  and  to  bring  the  upper 
end  of  the  drainage-tube  out  on  to  the  forehead,  only  partly  closing  the 
wound  around.  This  will  ensure  more  efficient  washing  out  of  the 
sinuses.  As  soon  as  it  is  safe  the  upper  part  of  the  tube  is  cut  off*,  and  the 
operation  wound  allowed  to  close.  A  fistula  may  persist  here  for  some 
time.  The  tube  must  be  worn  in  the  nose  for  some  weeks,  that  patency 
and  drainage  may  be  secured. 


*  Some  have  recommended  an  incision  in  the  line  of  the  shaved  eyebrow,  as  likely  to 
leave  a  minimum  of  scar.  Dr.  Tilley  points  out  (^loc.  infra  cit.')  that  in  cases  where  one 
or  both  sinuses  are  ill-developed  this  incision  will  open  the  cranial  cavity.  A  median 
vertical  incision  is  adapted  to  all  cases. 
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In  1894  I  had  occasion  to  trei)hine  tlie  left  IVontal  sinus  in  tlic 
following-  case  : 

The  j)aticnt,  a  I10spit.1l  nurse,  had  persistent  frontal  headaehe,  with  tenderness,  after 
influenza.  The  left  sinus  having  been  exposed  bj'  the  steps  given  above,  the  mucous 
membrane  was  found  to  be  jmrplish  in  colour,  much  swollen,  and  bleeding  freely.  The 
eomniunication  between  the  sinuses  and  the  nose,  which  appeared  to  be  closed,  having 
been  opened  up  with  sinus-forceps,  to  diminish  the  risk  of  scarring,  I  replaced  the 
crown  of  bone,  notching  this  for  the  exit  of  a  small  drainage-tube.  I  had  reason  to 
regret  that  I  had  not  drained  through  the  nose,  as  a  sinus  persisted,  necessitating 
removal  of  the  crown  of  bone,  which  had  necrosed.  A  drainage-tube  having  been 
])assed  by  the  nose,  the  wound  rapidly  healed. 

In  1898,  I  operated  on  an  enormously  distended  right  sinus,  with  typical  egg-shell 
crackling  of  the  vertical  plate,  and  marked  displacement  of  the  eye  downwards  and 
outwards,  in  an  old  woman  of  65.  The  distension  here  was  so  clearly  situated  on  the 
right  side  that  I  made  my  incision  along  the  line  of  the  eyebrow,  so  as  to  lessen  the 
deformity.  The  case  was  chiefly  remarkable  for  the  extremely  inspissated  and  tenacious 
character  of  the  fluids  which  distended  the  sinus,  and  the  fact  that  the  septum  between 
the  two  sinuses  was  deficient  over  an  area  the  size  of  a  sixpence.  A  communication 
with  the  nose  having  been  established,  the  case  did  well,  though  the  age  of  the  patient 
and  the  enormous  distension  of  the  sinus  rendered  the  healing  process  slow. 

It  is  possible  that  analogous  operations  would  be  found  useful  in 
very  obstinate  cases  of  ozeena  in  which  there  is  evidence  of  the  mischief 
Itaving  extended  to  the  frontal  sinuses,  and  in  which,  therefore,  other 
treatment  has  been  insufficient. 

Every  attention  should  be  paid  to  keeping  the  wound  aseptic,  and  to 
preventing  erysipelas  and  intracranial  complications.  A  sealed  dressing 
may  only  be  applied  when  it  is  certain  that  the  deeper  part  of  the 
wound  is  thoroughl}^  healed.  Occasionally  graver  sequelse  follow  septic 
mischief  in  the  frontal  sinus.  Owing  to  suj^puration  causing  caries,  or 
to  osteo-myelitis,  or  from  a  natural  aperture  existing  in  the  bony  wall 
of  one  of  the  sinuses,  a  local  or  diffuse  meningitis  and  abscess  in  the 
brain  may  follow.  Dr.  Gibson,  of  New  York,  records  (Amer.  Journ.  Med. 
ScL,  March  1899,  p.  305)  a  case  which  illustrates  the  last-mentioned 
condition  : 

A  patient  who  had  been  twice  operated  on  for  empyema  of  the  left  frontal  sinus, 
without  any  drainage  by  the  nose  being  established,  came  under  his  care  with  a 
discharging  sinus  at  the  seat  of  the  former  operations.  The  opening  having  been 
enlarged,  the  sinuses  were  curetted,  cleansed,  and  drained  through  the  nose.  Septic 
meningitis  followed,  and  the  patient  died  nine  days  later.  The  necropsy  showed  that 
the  right  frontal  sinus  communicated  with  the  inner  surface  of  the  skuU.  The  nature 
of  the  opening  remains  uncertain.  Dr.  Gibson  points  out  that  his  case  shows  the 
necessity,  in  patients  in  whom  both  sinuses  are  affected,  of  emptying  these  by  a  median 
opening  common  to  both,  and  not,  by  an  opening  placed  laterally,  draining  one  sinus 
tlirough  the  other. 
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OPERATIONS  ON  THE  BRAIN. 

CEREBRAL    LOCALISATION    IN    REFERENCE    TO 
OPERATIONS  (Figs.  io6  To  iii;. 

Motor  Area. — The  motor  area,  or  that  part  of  the  cortex  in  which 
lesions  cause  paralysis  on  the  opposite  side  of  the  body,  lies  beneath  the 
anterior  half  of  the  parietal  bone.  It  may  be  said  to  be  in  form  a 
parallelogram,  about  an  inch  wide,  with  its  centre  traversed  obliquely 
by  the  fissure  of  Rolando. 

Speaking  succincth',  but  perhaps  with  sufficient  accuracy  for  prac- 
tical purposes,  the  centre  of  speech  lies  (on  the  left  side)  at  the  lower 
and  anterior  angle,  or  a  little  below  and  in  front  of  the  area.  Paralysis 
or  convulsions  limited  to  one  lower  extremity  need  the  trephine  at  the 
upper  end  of  the  opposite  motor  area,  paralysis  of  the  arm  at  the  middle 
third,  paralysis  of  the  face  at  the  lower  tliird.  Three  applications  of 
a  trephine  with  chipping  awaj'  of  bone  viHl  expose  it  for  thorough 
examination  ;  if  the  paralysis  is  distinct  and  limited,  one  or  two  appli- 
cations will  probably  suffice  to  find  the  lesion.  Where  lesions  are 
combined  ffootnote,  p.  278),  points  intermediate  between  the  respective 
centres  must  be  exjoosed. 

The  following  aids  in  finding  the  fissure  of  Rolando  will  be  useful. 
I  shall  give  two  or  three,  as  it  is  well  to  check  one  by  another.  It 
\%'ill  be  seen  that  they  are  veiy  simple,  easih"  remembered,  and  that 
they  do  not  involve  the  calculation  of  angles,  or  the  need  of  cerebro- 
graphometers  or  goniometers. 

i.  The  upper  end  of  the  fissure  is  found  about  h  inch  behind  a  point 
midAvav  between  the  root  of  the  nose  and  the  external  occipital  protuber- 
ance ;  the  lower  end  is  about  i  inch  behind  the  bifurcation  of  the  Sylvian 
fissure.  This  bifurcation  corresponds  to  a  point  2  inches  beliind  and 
^  inch  above  the  level  of  the  external  angular  process  of  the  frontal 
bone. 

ii.  Mr.  Godlee.  in  a  most  interesting  case  of  trephining  for  cerebral 
tumour  (p.  280),  used  the  following  simple  method  of  exposing  the 
fissure  of  Rolando  in  its  middle  third  : 


('i:i;i;i;kal  ijm  ai^isatiox. 
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(1)  A  line  wari drawn  Ix-tw.cn  tlic  glabella  and  oc'ci])ital  ))rotuberaiioes. 

(2)  At  a  ris^ht  angle  to  this  a  line  was  drawn  vertically  downwards 
through  the  front  of  the  external  auditory  meatus. 

(3)  Parallel  to  the  last  a  line  was  drawn  vertically  upwards  at  the 
level  of  the  posterior  border  of  the  mastoid  process,  reaching  the 
longitudinal  line  (1)  about  2  inches  behind  the  second. 

(4)  From  the  junction  of  the  lines  i  and  3,  one  was  drawn  diagonally 
downwards,  reaching  the  second  about  2  inches  above  the  external 
auditorv  meatus.  This  was  believed  to  represent  the  direction  of  the 
fissure  of  Kolando. 

Fit;.  106. 


+  Most  prominent  part  of  the  parietal  eminence.*  f.B.,  Fissure  of  Rolando. 
Sy.f.,  Sylvian  fissure.  Sij.h.f.,  Horizontal  line  of  Sylvian  fissure.  The  ascending 
limb  would  start  2  inches  i)ehind  and  a  little  above  the  external  angular  process, 
running  straight  up  for  an  inch  between  the  letters  a  and  /  at  Sij.a.f.  i  and  2 
fr.f.,  First  and  second  frontal  fissures.  i,  2,  3  fr.c,  First,  second,  ^nd  third 
frontal  convolutions,  i  and  2  t.s.f.,  First  and  second  temporo-sphenoidal  fissures. 
I,  2,  3  t.s.c,  First,  second,  and  third  temporo-sphenoidal  convolutions.  (After 
Eeid.) 

iii.  Method  of  Cathcart  (Tram.  Edin.  Med^.-Chir.  Soc,  n.s.  vol.  xiii. 
p.  160). — Mr.  Cathcart's  habitual  accuracy  and  reliability,  together  Avith 
the  simplicity  of  his  method,  entitle  this  to  be  widely  known.  The 
method  which  he  has  Avorked  out  has  only  one  measurement,  and  he 


*  I  think  that  this  point  is,  in  Fig.  106,  placed  too  far  back.  Messrs.  Anderson  and 
Makins,  in  a  paper  on  "  Cranio-cerobral  Topography "  (Ji-nm.  Arwt.  and  PJiys.,  voL 
xxiii.  p.  445),  state  that  the  parietal  eminence  is  usually  placed  about  midway  in  a  line 
corresponding  to  K  D,  Fig.  106.  While  the  parietal  eminence  is  liable  to  vary,  I  should 
have  thought  that  it  was  very  rarely  placed  so  far  forwards  as  the  above  writers 
state.  Prof.  Turner  (^loc.  infra  cit.)  considers  that  this  eminence  corresponds  to  the 
supramarginal  convolution. 
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believes  it  is  sufficiently  accurate,  as  he  has  verified  the  results  upon 
Prof.  Cunnino-ham's  models.  The  measurement  which  he  takes  is  that 
required  to  hud  the  upper  end  of  the  fissure  of  Rolando,  which,  according 
to  Prof.  Thane,  was  ^  inch  behind  the  mid-point  of  a  line  extending  from 
the  glabella  to  the  external  occipital  i)rotuberanw.  The  other  points 
taken  are  the  external  angular  process  of  the  frontal  bone,  and  the 
tubercle  at  the  root  of  the  zygomatic  process.  A  line  drawn  from  ^  inch 
behind  the  mid-point  to  the  zygomatic  tubercle  gave  the  direction  of  the 
fissure  of  Rolando.  A  vertical  line  from  the  same  tubercle  struck  the 
fissure  of  Sylvius  at  the  point  where  its  vertical  branch  began  to  sliow 
on  the  surface.  Mr.  Cathcart  has  found  that  starting  H  inch  behind 
the  external  angular  process,  the  first  part  of  the  fissiire  of  Sylvius  ran 
upwards  and  backwards  ]\arallel  to  the  lower  border  of  the  zygoma  as 

Fiii.   107. 


Diagram  (after  Eberstaller)  of  the  fissures,  convolutions,  and  the  functional  areas, 
with  their  extent  on  the  right  hemisphere  of  the  brain.     (Starr.) 

far  as  the  mastoid  process.  Behind  that  its  position  is  very  variable. 
The  parallel  fissure  could  be  marked  out  parallel  to  the  fissure  of 
Sylvius  and  an  inch  below  it.  The  lower  part  of  tlie  temporo-sphenoidal 
lobe  runs  parallel  to  the  zygomatic  arch.  The  fissures  of  the  frontal 
lobe  run  at  equal  distances,  a  little  in  front  of  the  fissure  of  Rolando. 
The  position  of  the  middle  meningeal  arteiy  before  it  spreads  out  very 
nearly  corresponds  to  the  place  where  the  vertical  position  of  the  fissure 
of  Sylvius  begins. 

The  method  devised  by  Mr.  Anderson  and  Mr.  Makins  (Fig.  108)  is 
somewhat  similar  to  the  foregoing. 

(i)  A  line  A  B  is  drawn  from  the  glabella  to  the  external  occipital 
protuberance. 

(2)  The  half-way  point  C  is  joined  to  one  D  situated  just  in  front  of 
the  ear  on  a  level  witli  the  external  auditory  meatus. 

(3)  The  lower  third  of  this  line  C  D  is  marked  off  at  E,  and 

(4)  A  line  F  E  is  drawn  to  the  most  prominent  part  on  the  outer 
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bordtM-  of  the  orbit  at  the  outer  end  of  the  eyebrow.  This  j^-ives  Ihi; 
(lireetioii  of  the  horizontal  liin])  of  the  fissure  of  Sylvius. 

The  upj)ei'  end  of  the  lissui-e  ot"  Holaiulo  is  fonnd  at  G,  about  a 
centimetre  (i  of  an  ineli)  behind  C,  and  runs  from  here  in  the  direction 
G  H, — H  being  on  the  line  B  F  about  l  centimetre  in  front  of  E. 

With  regard  to  the  directions  already  given  and  those  to  follow,  it 
must  be  remenibered  that  the  eminences  and  sutures  of  the  skull,  and 
the  relations  of  the  siilci  and  convohitions  beneath  to  the  cranial  surface, 
are  liable  to  variations.*  I  believe  that  the  points  here  given  will  be 
found  easily  defined,  and  occupying  a  central  position  with  regard  to 
tlie  brain  beneath  and  its  possible  variations.  The  surgeon  must  be 
prepared  to  use  his  trephine  and  other  instruments  freely. 


The  method  used  by  Mr.  Anderson  and  Mr.  Makius  to  determine  the  fissure  of 
Rolando,  G  H,  and  the  fissure  of  Sylvius,  F  K  and  •/.  ni  in  indicate  the  sites  of 
trephining  for  the  two  divisions  of  the  middle  meningeal  artery  (p.  214).  F,  External 
angular  process  of  the  frontal  bone.  K,  Termination  of  the  Sylvian  fissure. 
(Tillmanns.) 

Position  of  the  Chief  Sutures  (Figs.  109,  no). — After  considering 
that  most  important  part  of  the  brain,  the  motor  area,  which  lies  under 
the  parietal  bone,  it  will  be  well  to  recall  the  landmarks  of  the  chief 
sutures  which  are  met  with  in  that  region.  The  coronal  suture,  the 
anterior  limit  of  the  parietal  bone,  may  thus  be  traced.  The  point 
where  it  leaves  the  sagittal  suture,  the  bregma,  may  be  found  by  drawing 
a  line  from  a  point  just  in  front  of  the  external  auditory  meatus  straight 
iipwards  on  to  the  vertex  ;  from  this  point  the  coronal  suture  runs 
downwards  and  forwards,  speaking  roughly,  to  the  middle  of  the 
zygomatic  arch,  or,  more  exactly,  to  join  the  temporal  part  of  the  great 
wing  of  the  sphenoid,  which  it  meets  i^  inches  above  the  zygoma,  and 
not  quite  an  inch  behind  the  external  angular  process  of  the  frontal 
bone. 

Under  this  suture  lie  the  posterior  extremities  of  the  three  frontal 

*  See  papers  by  Prof.  Turner,  Joiirn.  of  Anat.  and  Phys.,  vol.  xviii.  ;  Mr.  Hare,  vol. 
viii. ;  and  Messrs.  Anderson  and  Makins,  loc.  supra  cit. 
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convolutions  (Fig.  i  lo).  for  the  frontal  lobe  lies  not  only  under  the  frontal 
bone,  but  extends  backwards  under  the  anterior  part  of  the  parietal,  the 
fissure  of  Rolando,  which  forms  the  posterior  boundary'  of  the  frontal 
lobe,  lying  from  i  i  to  2  inches  behind  the  coronal  suture. 

The  occipito-iMrietal  or  larnhdoid  suture,  the  posterior  limit  of  the 
parietal  bone,  will  be  marked  out  by  a  line  which  starts  from  a  point 
2f  inches  above  the  external  occipital  protuberance,  and  runs  forwards 
and  do\vn\\-ards  to  its  termination,  which  will  be  found  on  a  level  with 
the  z^^goma,  i^  inch  behind  the  meatus. 

As  the  occipital  lobe  is  not  limited  to  the  upper  portion  of  the 
occipital  bone,  but  extends  forwards  under  cover  of  the  posterior  part  of 
the  parietal,  the  parieto-occipital  fissure  lies  about  f  inch  in  front  of  the 
apex  of  the  lambdoid  suture  (Fig.  i  lo).  But  this  varies  a  good  deal 
according  to  the  ossification  of  the  squamous  part  of  the  occipital. 

Fig.  109. 


A  diagram,  similar  to  that  shown  in  Fig.  107,  of  the  left  hemisphere.     (Starr.) 

The  squamous  or  squamoso-iKiriotal  suture  is  not  so  easy  to  mark  oiit,. 
owing  to  the  irregularity  of  its  curve  and  variations.  Its  highest  point 
is  usually  l|  inch  above  the  zygoma  (Fig.  iio). 

The  Sylvian  fissure,  which  separates  the  temporo-sphenoidal  from  the- 
parietal  lobe,  passes  from  below  oblicjuely  iipwards  and  backwards  across 
the  line  of  this  suture  near  its  middle  (Fig.  1 10),  the  tempoT'o-sphenoidal 
lobe  not  only  lying  iinder  the  squamous  and  great  wing  of  the  sphenoid, 
but  passing  up-wards  under  cover  of  the  lower  part  of  the  parietal.  In 
Prof.  Turner's  words,  this  fissure  commences  immediately  behind  the 
posterior  border  of  the  lesser  wing,  and  in  its  course  backwards  and 
upwards  is  covered  by  the  great  wing  of  the  sphenoid,  where  it  articulates 
with  the  anterior  inferior  angle  of  the  parietal.  It  then  passes  obliquely 
under  cover  of  the  anterior  superior  part  of  the  squamous  bone,  and 
appears  in  the  lower  part  of  the  antero-parietal  region.  The  fissm-e  of 
Sylvius  (Figs.  106,  1 10)  is  found  by  drawing  a  line  from  a  point  1^  inch 
behind  the  external  angular  process  of  the  frontal  bone  to  a  point  |  inch 
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Itt'low  the  most  pruiniiu'nt  part  of  the  parietal  cininencc  Mt'asiirinf^ 
IVom  l)et"oiv  backwards,  the  lirst  ^  iiicli  of  tliis  line  will  rej^resent  the 
main  fissure,  and  the  rest  its  horizontal  linil).  The  ascenchn^-  limb  will 
start  2  inches  behind  and  slightly  above  tlie  external  an<(ular  process, 
and  run  vertically  upwards  for  about  an  inch. 

The  following-  jjractical  points  are  <iiven  by  Prof.  Nancrede : 

(1)  Mono])leii,ia  or  spasms  limited  to  one  meinber,  or  a  portion  of  one 
member,  indicate  limited  lesions.  If  the  lower  limb  be  affected,  the 
u])j>er  ])ortion  of  the  ascendino-  ])arietal  convolution  (Figs.  106  to  iiij, 
with  perhaps  also  the  corresponding-  part  of  the  ascending  frontal,  is 
involved.  A  trephine-crown  must  then  l)e  ap])lied  about  the  u])per 
part   of  the   Rolandic  line. 

(2)  With  paralysis  of  the  arm  and  leg.  the  lesion  jirobably  involves 
the  u}iper  two-tliirds  of  the  ascending  convolutions,  with  the  paracentral 

Fig.  1 10. 


The  above  view  of  the  brain  z>i  situ  sliows  tlje  relations  of  the  surface  convolu- 
tions to  the  regions  of  the  skull.  E,  Fissure  of  Rolando,  separating  the  parietal 
from  tlie  frontal  lobe.  PO,  Parieto-occipital  fissure  between  the  parietal  and 
occipital  lobes.  S,  S,  Fiesure  of  Sylvius,  separating  the  temporo-sphenoidal  from 
the  frontal  and  parietal  lobes.  SF,  MF,  IF,  The  superior,  middle,  and  inferior 
frontal  convolutions.  Asc.F.,  Ascending  frontal  convolution.  Asc.P.,  Ascending 
parietal  convolution.  The  outlines  of  tlie  coronal,  squamoso-parietal,  and  lamb- 
doid  sutures  are  also  shown.      (After  Turner.) 


lobule.  The  trephine  should  then  be  placed  at  the  upper  part  of  the 
line,  a  little  lower  than  in  the  former  case.  It  may  perhaps  be  necessary 
to  enlarge  the  opening  by  cutting  out  a  circle  lower  down. 

(3)  Paralysis  of  the  upper  extremity  alone  probably  indicates  injury 
to  the  middle  third  of  the  ascending  frontal  convolution,  and  the  trephine 
should  be  applied  a  little  in  front  of  the  middle  third  of  the  fissure  of 
Rolando. 

(4)  Paralysis  of  the  lower  part  of  the  face  points  to  a  lesion  of  the 
inferior  third  of  the  ascending  convolutions,  or  of  the  foot  of  the  second 
frontal. 

(5j  In   simple  aphasia   the  trephine-crown   should   be    placed  lower 
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down  still,  in  front  of  and  below  the  lower  extremity  of  the  left  fissure 
of  Rolando. 

(6)  In  most  cases  many  centres  are  affected.*  and  consequently  the 
surface  to  be  exposed  is  much  larger.     Thus : 

A^'ith  paralysis  of  both  lower  extremities,  the  summit  of  the  line  and 
the  contiguous  superior  portion  of  the  cranium  must  be  removed.  With 
paralysis  of  one  upper  and  one  lower  extremity  (hemiplegia),  the  opera- 
tion must  be  performed  at  the  middle  and  upper  portion  of  the  line ;  in 
paralysis  of  the  arm  with  facial  palsy,  at  the  inferior  third  of  the  line, 
and  a  little  in  front  ;  in  palsy  of  the  upper  extremity  with  aphasia,  the 
opening  should  be  made  below  and  in  front  of  the  line;  with  facial 
paralysis  and  aphasia,  the  bone  should  be  removed  well  in  front  of  the 
left  line,  and  below  its  inferior  extremities  (Irdern.  Enci/cl.  Si'.ni.,  vol.  v. 
p.  90). 


Fig.   III. 


Sup  Fhontal 


Fiss.  Roland 

Call.Marg.Fiss 
Interparietal 
Fiss 


The  chief  convolutions  and  fissures  on  the  outer  surface  of  the  brain,  together 
witli  the  outlines  of  the  sutures  and  bones  beneath  which  they  lie.  Diagrammatic. 
(After  Eoberts,  of  Philadelphia.) 

The   above    statements    from   Prof.   Xancrede.    following   M.    Lucas- 
Championniere,  are  liable  to  revision  with  advancing  kno\Aledge. 


PRACTICAL  VALUE  OP  CEREBRAL  LOCALISATION. 


I  propose  to  give  instances  of  this  under  the  following  headings  : — 
(A)  In   head  injuries  ;   (B)  In  brain   growths. 

(A)  Cerebral  Localisation  in  the  Diagnosis  and  Treatment  of 
Injiiries  to  the  Head. — A  typical  case,  in  which  localisation  may  help 
the  surgeon  in  trephining,  would  be  one  in  which  the  injury  is  limited 

*  The  follovring  combinations  are  those  usually  met  with  (Nancrede,  loc.  supra  cit., 
p.  89) :  Paralysis  of  face  and  aphasia ;  aphasia  and  paralysis  of  the  arm ;  paralysis  of 
the  arm  and  face  ;  paralysis  of  the  upper  and  lower  extremities. 
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to  the  craniimi.  and  is  tollowfd  iiniiii-diatcly  by  ])ai'alysis.     Seoondarx'  or 
tardy  paralysis  may  he  tlif  result  of  later  inflammatory  pi'ocesses. 

^\.  Jjiicas-CliaTHpionniere  (Vyrt  Tre^xmotioit  ijuidee  iior  leif  J,ot'(ilix,iii(,ii^ 
cereh'ales,  p.  107)  gives  this  interesting  case: 

A  man  was  found  in  the  street  with  slight  paralysis  of  the  right  arm.  but  sensibility 
perfect.  There  was  a  small  superficial  cut,  h  inch  long,  over  the  left  parietal  eminence. 
Five  or  six  clays  later  the  patient  became  stupid  and  unable  to  swallow,  and  convulsions,* 
increasing  in  violence,  aiid  involving  all  the  body,  save  the  right  forearm  and  hand,  set 
in.  Suspecting  a  fracture  of  the  inner  table,  M.  Lucas-Championniere  trephined  at  the 
site  of  the  wound,  and  found  a  fine  fissure  just  in  front  of  this  ;  there  was  a  slight 
depression  of  the  fragments,  which  were  wedged  tightly  together.  After  the  opera- 
tion the  convulsions  ceased,  and  a  good  recovery  took  place,  -with  use  of  the  right 
arm.  The  fracture  was  proved  by  measurements  to  be  over  the  middle  and  lower  part  of 
the  fissure  of  Rolando,  consideraVjly  in  front  of  the  scalp  wound. 

The  following  case  of  cerebral  lesion  (Intracranial  Sub-dural  Effusion 
of  Blood),  diagnosed  from  motor  sx^mptoms  alone,  was  given  by  Prof. 
]\[acewpn  in  his  most  striking  address  at  the  Glasgow  meeting  of  the 
British  Medical  Association  (Brit.  Med.  Journ.,  Aug.  ii,  1888) : 

A  boy  had,  consecutive  to  a  fall  six  days  before,  convulsions  beginning  in  the  left 
side  of  the  face,  gradually  involving  the  left  arm  and  subsequently  the  left  leg, 
consciousness  being  preserved.  Paresis  of  these  parts  i-emained,  though  sensation  was 
unimpaired.  The  parts  were  always  affected  in  the  same  general  order,  and  the  con- 
vulsions, persisting,  finally  became  general,  -n-ith  loss  of  consciousness.  These  motor 
phenomena  indicated  a  lesion  on  the  right  side  of  the  brain,  pronounced  at  the  middle 
and  lower  part  of  the  ascending  convolutions,  as  the  face  and  arm  centres  were  the  first 
to  show  evidence  of  stimulation.  The  lesion  was  evidently  of  an  irritative  kind,  such 
as  might  be  caused  by  a  bone  spicule  driven  into  the  brain,  or  by  pressure  on  its 
surface.  It  was  clearly  not  destructive,  e.(/.,  a  severe  cerebral  contusion.  It  was  re- 
solved to  expose  the  lower  part  of  the  fissure  of  Rolando.  The  head  being  shaved, 
a  scarcely  perceptible  irregularity  was  detected  near  the  coronal  suture.  Trephining 
was  performed  at  a  point  slightly  behind  the  auriculo-bregmatic  line,  and  midway 
between  the  auditory  meatus  and  the  vertex.  This  happened  to  correspond  to  the 
posterior  extremity  of  a  fissure  which  ran  across  the  coronal  suture.  There  was  no 
extra-meningeal  haemorrhage,  but  the  dura  was  very  dark.  On  opening  this,  2  ounces 
of  clotted  blood  escaped  from  the  sub-dural  cavity.  There  was  no  recurrence  of  the 
fits,  and  the  patient  survives  in  perfect  health. 

Case  of  Traumatic  Aphasia  successfully  treated  by  removing  Blood- 
clot  from  the  interior  of  the  Cerebrum  f — 

The  patient  had  been  struck  on  the  head  with  a  penknife  six  days  before  admission. 
At  that  time  he  had  difficulty  in  speaking  correctly,  which  had  increased  somewhat,  and 
pain  in  the  left  side  of  the  head,  but  no  paralysis  or  loss  of  sensation.  A  small  scar 
was  found  over  the  left  squamous  bone,  2  inches  from  the  external  angle  of  the  orbit, 
and  f  inch  above  the  zygoma.  Both  forms  of  aphasia  (motor,  speaking ;  and  sensory, 
word-blindness)  were,  to  a  certain  extent,  present.  Five  days  later  the  scar  was 
explored,  and  a  wound  of  the  squamous  bone,  in  size  and  shape  likely  to  have  been 
produced  by  a  small  penknife,  found,  and  cut  out  in  a  trephine-circle.  The  knife 
had  penetrated  the  dura  and  brain,  the  large  posterior  branch  of  the  middle  meningeal 
just  escaping.      The  dura  being  opened,  a  sinus-forceps  was  gently  passed  along  the 

*  Convulsions  in  themselves  are  only  an  indication  for  interference  when  they  are 
localised  and  persist,  and  especiallj^  if  they  alternate  with  paralysis  of  the  same 
muscles. 

f  Dr.  C.  B.  Ball,  Trans.  Boy.  Acad,  of  Med.  Ireland,  vol.  vi.  p.  155. 
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brain  wound,  and,  on  separating  the  blades,  a  blood-clot  presented,  and  was  gradually 
extruded  by  brain-pressure.  Some  more  was  removed  by  the  forceps  and  by  a  stream 
of  weak  mercury  perchloride  solution.  A  drainage-tube  was  inserted.  On  the  evening 
of  the  same  day  the  aphasia  was  much  improved.  Next  morning  the  patient  was  again 
more  aphasic.  and  it  was  found  that  the  tube  had  become  blocked.  On  freeing  it, 
much  fluid  with  broken-tlown  clot  escaped,  and  the  power  of  speech  improved.  The 
patient  recovered  uninterruptedly,  regaining  completely  his  power  of  Nvriting.  reading, 
and  speaking.  Dr.  Ball  believed  that  the  knife  had  penetrated  the  superior  temporo- 
sphenoidal  gyrus,  traversed  the  Sylvian  fissure,  and  probably  injured  Broca's  convo- 
lution. 

B)  Cerebral  Localisation  in  the  Diagnosis  and  Removal 

of  Cerebral  Tumours. — Amongst  the  cases  wliich  liave  been  \mh- 
li>hed  tliere  liavc  l)et^n  vt-vy  few  to  surpass  in  helpfulness,  from  the  com- 
pleteness of  the  details  and  the  accuracy  of  its  reasoning,  one  of  the 
earliest  of  the  cases  submitted  to  modem  surgery — viz.,  that  trephined 
by  Mr.  Godlee  for  Dr.  Hughes  Bennett  in  1884  (Med.-Chir.  Trani^., 
vol.  Ixviii.  p.  244).  an  abstract  of  which  is  given  below  : 

A  man,  aged  25,  had.  four  years  }x;fore.  suffered  from  slight  concussion  from  a  blow 
on  the  left  side  of  the  head.  A  year  later,  there  first  set  in  twitchings  in  the  left  side  of 
the  mouth  and  tongue,  paroxysmal  and  irregular  in  occurrence.  Some  months  after, 
fits  began,  with  loss  of  consciousness  and  general  convulsions.  This  condition  lasted  two 
and  a  half  years  ;  and  six  months  before  admission,  twitchings  of  the  left  hand,  followed 
.shortly  by  weakness  of  the  left  fingers,  hand,  and  forearm,  were  noticed.  For  three 
months  these  had  prevented  his  using  his  tools.  During  this  last  period  there  had 
been  twitchings  of  the  left  leg,  which  had  also  been  getting  weak.  There  was  nothing 
abnormal  in  the  skull  or  scadp.  A'ision  was  normal,  but  optic  neuritis  was  present  on 
both  sides,  most  marked  on  the  right.  Hearing  was  less  acute  in  the  right  ear.  There 
was  now  complete  paralysis  of  the  left  fingers,  thumb,  and  hand,  the  elbow  movements 
were  very  limited,  those  of  the  shoulder  impaired.  There  was  no  rigidity  or  wasting 
of  muscles.  The  toes  of  the  left  leg  did  not  clear  the  ground  in  walking.  There  was 
persistent  vomiting  and  retching,  with  attacks  of  lancinating  headache,  rendering  life 
intolerable.     Large  doses  of  the  iodides  were  fruitless. 

An  operation  being  decided  on,  the  motor  area  and  the  diagonal  line  representing 
the  fissure  of  Rolando  were  mapped  out  by  the  proceedings  already  given  at  p.  272. 
Theoretically,  in  order  to  hit  the  middle  of  the  fissure  of  Rolando,  the  centre  of  the 
trephine  should  have  been  placed  about  ^  inch  behind  the  diagonal  line,  and  about 
i^  inch  from  the  median  longitudinal  line.  As.  however,  there  was  a  tender  spot  on 
the  scalp  2  inches  anterior  to  this,  the  first  opening  was  made  (with  a  trephine  i  inch 
in  diameter)  Ijetween  the  two.*  The  dura  mater  was  normal ;  after  a  crucial  incision 
was  made  in  it,  the  brain  was  thought  to  bulge  abnormally,  and  to  be  rather  more 
yellow  than  usual,  otherwise  it  was  healthy.  A  second  crown  was  cut  away,  overlap- 
ping the  first,  external  to  and  slightly  in  front  of  it,  and  the  angles  of  bone  rounded 
off  ^vith  a  chisel  and  hammer,  the  brain  being  protected  with  a  copper  spattda.  These 
two  openings  were  then  joined  by  one  posterior  to  them,  and,  the  edges  being  chipped 
away,  a  triangular  aperture  was  left  measuring  2  by  i|  inches.  The  dura  mater  was 
opened,  and  a  surface  of  brain  exposed  nearly  equal  in  size  to  that  of  the  skull-opening. 
Occupying  most  of  this  space,  and  crossing  it  obliquely  from  above  and  behind,  downi- 
wards  and  forsvards,  was  a  convolution.  Into  the  centre  of  this  convolution  an  incision 
about  f  inch  in  length  was  made  with  a  scalpeL  From  ^  to  J  inch  below  the  surface  lay 
a  transparent,  lobulated,  solid  tumour,  thinly  encapsided,  but  quite  isolated  from  the 
surrounding  brain  substance.  The  incision  into  the  cortex  being  prolonged,  the  sides 
of  the  growth  were  easily  separated  by  a  spatula  of  steel,  readily  bent  into  any  shape. 

*  The  centre  of  the  opening  was  ij  inch  from  the  middle  line  and  ^  inch  Ixjhind 
;a  line  drawn  vertically  upwards  from  the  meatus  of  the  ear. 
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The  superficial  surface  of  tlie  t^rowth  liciu.u  thus  isolated,  this  portion  was  removed  with 
the  liiif^er;  as  part  now  broke  away,  the  deei)er  portion  was  enucleated  with  a  sharp 
spoon,  the  scrapin>(  beinj;  continued  till  a])i)arently  only  healthy  brain  matter  remained. 
This  caused  rapid  wellinj;-up  of  blood  into  the  cavity,  which  would  have  held  a  jjigeon's 
egg.  Sponge-jjressure  failing,  the  hajmorrhage  was  finally  arrested  with  the  electro- 
cautery. The  dura  mater  was  drawn  together  with  sutures,  and  a  drainage-tube 
inserted  beneath  it.  Elsewhere  the  skin  was  brought  accurately  together.  Antisejjtie 
precautions,  including  the  spray,  were  used  throughout.  The  an:BSthctic.  chloroform, 
was  taken  well. 

The  wound  was  not  dressed  till  the  third  day,  when  the  discharge  had  a  distinctly 
putrefactive  smell:  the  scalp  near  the  wound  was  somewhat  oedematous.  The  next  day 
wet  boracic  acid  dressings  were  applied.  There  was  hardly  any  trace  of  smell,  but  a 
hernia  cerebri  as  large  as  half  an  orange  was  protruding  through  the  lips  of  the  woujid. 
There  were  no  twitehings  of  limbs  or  face,  no  headache.  The  patient  was  bright  and 
cheerful,  with  a  good  appetite.  The  hernia  cerebri,  however,  increased,  and  on  the  eighth 
day,  having  reached  the  size  of  half  a  cricket-ball,  was  snipped  away  with  scissors,  the 
parts  removed  consisting  chiefly  of  granular  matter  and  clot,  with,  apparently,  little 
true  cerebral  structure.  The  cut  surface  was  treated  with  a  strong  solution  of  zinc 
chloride  and  iodoform,  and  a  cap  of  block-tin  applied.  The  hernia  cerebri  again 
increased  somewhat,  but  all  seemed  to  be  doing  well,  when,  on  the  twenty-first  day,  a 
rigor  appeared,  headache  followed  and  vomiting,  then  restlessness,  sleeplessness,  and 
gradual  sinking  about  four  weeks  after  the  operation. 

At  the  autopsy  extensive  arachnitis  was  found.  The  parietal  area  appeared  to  have 
fallen  in  ;  in  its  centre,  and  occupying  the  position  of  the  fissure  of  Eolando,  was  the 
wound  in  the  brain.  The  destruction  of  the  cerebral  cortex  involved  nearly  all  the 
ascending  parietal  convolution,  the  upper  part  of  the  ascending  frontal,  and  the  anterior 
third  of  the  supra-marginal  gj'rus.  Tlie  extent  of  softening  was  not  great,  but  it  was 
difficult  to  tell  this  accurately,  as  the  brain  had  undergone  the  process  of  hardening. 
The  growth  was  a  glioma,  of  the  size  of  a  walnut. 

In  the  comments  on  the  case,  most  interesting  remarks  are  grou]3ed 
imder  the  following  heads:  (i)  Diagnosis.  (2)  Surgical  treatment. 
(3)  Clinical  phenomena  after  the  operation.  (4)  Revelations  of  the 
necropsy  physiologically  and  pathologically  considered. 

.These  will  well  repay  most  careftd  pernsal ;  only  the  chief  points 
can  be  given  here. 

(1)  Duupiosis. — A  lirain  growth  on  the  right  side  was  diagnosed  in 
this  case  on  the  following  grounds : — Slow  progress,  uncontrollable 
vomiting.  A'iolent  pains.  Double  optic  neuritis.  It  was  thought 
to  occupy  the  cortex  because  certain  motor  tracts  were  implicated  in 
definite  order,  because  paralysis  was  })resent  without  loss  of  sensibility, 
and  above  all  because  of  certain  paroxysmal  seizures  of  local  convulsions 
occurring  without  loss  of  consciousness,  eminently  suggestive  of  irrita- 
tion of  the  grey  matter. 

In  this  case  there  was  complete  paralysis  of  the  fingers  and  hand, 
with  inability  to  pronate  and  supinate  the  forearm,  tliere  was  partial 
paresis  of  the  movements  of  the  elbow,  and  weakness  of  those  of  the 
shoulder-joint.  There  was  also  slight  paresis  of  the  leg  and  one  side 
of  the  face.  Accompanving  all  these  tliere  were  paroxysmal  con- 
vulsions in  all  these  regions,  occurring  either  singly  or  in  definite 
order  one  after  the  other.  These  phenomena  were  to  be  accounted 
for  by  an  extensive  but  not  absolutely  complete  destruction  of  the 
motor  centres  of  the  fingers,  hand,  and  forearm,  with  slight  encroach- 
ment on  and  irritation  of  tho.se  of  the  face,  u])per  arm.  and  leg.  A  very 
definite  localisation  wa:<  tlius  ])ermitted,  and  the  tumour  was  pronounced 
to  have  occu2)ied  the  whole  tliickness  of  the  middle  two-fourths  of  the 
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ascending  parietal  convolution,  and  a  ]jortion  of  the  adjoining  upper 
half  of  the  ascending  frontal  convolution. 

The  growth  was  proved  to  be  limited  by  the  fact  that  the  centres 
of  the  leg  above,  of  the  face  and  tongue  below,  of  sight  behind,  and 
of  the  movement  of  the  eyeballs  in  front,  were  not  seriously  involved. 
It  could  not  have  exceeded  2  inches  in  diameter,  and  proved  to  be 
a  glioma,  of  about  the  size  of  a  walnut,  lying  obliquely  in  the  fissure 
of  Rolando.  As  to  the  pi'obable  nature  of  the  tumour,  the  age  of 
the  patient,  the  absence  of  syphilis,  anrl  the  slow  progress,  suggested 
glioma. 

(2)  The  Operation. — In  this  the  advantages  of  the  chisel  and  hammer 
over  Hey's  saw  were  exemplified.  Mr.  Godlee  considered  that  the  use 
of  a  larger  trephine  might  be  advisable  in  similar  cases.  One  con- 
volution only  being  exposed  during  the  operation,  there  was  at  the 
time  some  question  as  to  whether  it  was  the  ascending  frontal  or 
parietal.  This  doubt  arose  from  the  circumstance  that  in  the  attempt 
to  approach  the  tender  spot  the  theoretical  position  had  been  slightly 
departed  from.  After  death,  however,  it  was  apparent  that  the  con- 
volution which  had  been  incised  Avas  that  in  which  from  the  first 
the  disease  had  been  diagnosed  to  exist — viz.,  the  ascending  parietal. 
There  was  no  external  appearance  of  disease  about  this  part  except  that 
it  seemed  swollen,  less  glossy,  and  less  vascular  than  natural.  An 
incision  into  this  showed  the  morbid  growth  to  be  immediately  under 
the  surface,  and  almost  completely  involving  the  entire  thickness  of 
the  cortex.  In  clearing  away  the  superficial  parts  of  the  groAAth  a 
small  spatula,  neither  sharp  nor  blunt,  and  so  tempered  that  it  would 
keep  any  shape  given  to  it,  was  found  most  serviceable.  It  may  be 
questioned  whether  it  was  advisable  to  arrest  the  hsemoiThage  from 
the  interior  of  the  wound  by  means  of  the  galvano-cautery,  as  the 
bleeding  was  not  severe  and  would  no  doubt  have  become  arrested 
by  natural  means.  The  use  of  this  instrument  appears  to  have  brought 
about  the  putrefaction  which  was  the  cause  of  the  inflammation  aiid 
consequent  hernia  cerebri.  It  may  be  doubted  if  the  putrefaction  was 
ever  completely  subdued;  the  fact  of  the  meningitis  occurring  at  last, 
and  that  of  smell  having  again  become  apparent  after  the  attempt  at 
removal  of  the  second  protrusion,  point  probably  to  a  continued  septic 
infection.  As  to  the  hernia  cerebri,  it  was  remarkable  in  the  first  place 
that  the  discharge  continued  for  so  long  to  be  so  copious  and  so  waterj' 
as  to  suggest  the  idea  of  its  being  cerebro-spinal  fluid.*  Secondly, 
tliere  was  a  difficulty  in  shaving  it  off  owing  to  the  enormous  size 
of  its  base  and  the  danger  of  serious  haemorrhage. 

(3)  Clinical  Phenomena  folloicinri  the  Operation. — The  ]:»atient  lost  his 
headache,  vomitings,  and  violent  twitchings  in  the  limbs  ;  even  the  double 
optic  neuritis  markedly  diminished.  The  only  change  which  followed 
the  operation  was  completion  of  the  paresis  of  the  upi:)er  extremity, 
evidenth*  diie  to  the  unavoidable  destruction  of  the  remaining  arm- 
centres  in  the  removal  of  the  tumour.  Coincident  also  with  the  fonnation 
of  the  hernia  cerebri  came  fresh  symptoms,  in  the  shape  of  paresis  of  the 

*  WTiether  the  lateral  ventricle  had  been  opened  into,  the  post-mortem  examination 
did  not  prove  conclusively.  There  was  no  collection  of  foreign  matter  in  its  interior; 
at  the  same  time  the  softening  had  extended  close  to  it. 
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leff  le<,^  and  ])artial  anassthesia  of  one-half  of  the  l)0(ly.  These  were 
])r()l)a))ly  (hie  to  tlie  effects  of  simple  pressure,  and  possibly  to  the 
suhsequent  secondary  softening  of  the  conducting  fibres  caused  by  it. 

(4)  lievelatioits  of  the  Necropsi/. — The  brain  was,  practically,  every- 
where healthy  except  over  the  area  injured  by  the  operation  and  in  tlie 
membranes  in  the  immediate  neighbourhood.  The  meningitis  was  due 
to  ii-ritating  matter  from  the  interior  of  the  wound  flowing  downwards 
between  the  layers  of  the  arachnoid,  and  accumulating  at  the  l)ase  of  the 
brain.  The  local  inflammation  of  the  wound  had  opened  out  the  parts, 
and  separated  the  adhesions  so  as  to  allow  the  discharge  to  percolate  into 
the  cranial  ca^"ity.  ))ut  not  till  three  weeks  after  the  operation. 

Tlie  following  "  Case  of  Subcortical  Cerebi'al  Tumour  treated  by 
Operation,"  by  Dr.  Beevor  and  Mr.  Ballance  (Brit.  Med.  Journ.,  1895, 
vol.  i.  p.  5),  should  be  studied  in  the  original.  As  would  be  expected 
from  tlie  authors'  reputations,  it  is  most  helpful  from  its  scientific 
accui'acy  and  fulness  of  detail  : 

(i)  A  \voniau,  xi.  39,  had,  tu'olve  months  before  admission,  been  gi-adually  attacked 
by  paralysis,  involving  successively  the  right  ankle,  the  knee  and  hip ;  it  extended 
after  the  lapse  of  seven  months,  to  the  right  hand,  and  then  to  the  whole  of  the  upper 
extremity.  (2)  The  classical  symptoms  of  intracranial  pressure,  headache,  vomiting, 
and  optic  neuritis  were  present.  (3)  The  mental  condition  gradually  deteriorated. 
(4)  There  was  some  loss  of  sensation,  affecting  the  right  limbs  chiefly,  while  the  face 
entirely  escaped.  (5)  There  was  no  history  of  tubercle  or  syphilis.  (6)  Under  anti- 
syphilitic  remedies,  taken  for  over  six  weeks,  the  patient's  condition  grew  worse. 
The  progressive  nature  of  the  hemiplegia,  together  with  the  classical  symptoms  of 
intracranial  pressure,  optic  neuritis,  headache,  and  vomiting,  made  the  diagnosis  of 
a  tumour  almost  certain.  In  settling  its  exact  position,  whether  in  the  cortex,  the 
centrum  ovale,  or  the  internal  capsule,  the  following  symptoms  of  lesions  in  these 
different  parts  were  considered :  "  («)  The  type  symptoms  of  involvement  of  the 
cortex  are  :  i.  Jacksonian  epilepsy,  the  aura  or  the  initial  movement  being  represented 
in  the  part  of  the  cortex  first  involved  in  the  tumour.  This  is  followed  later  by  a 
permanent  paralysis  of  the  same  part,  which  progi-esses  in  a  definite  order.  2.  Cor- 
responding to  the  paralysis  of  the  limb  segments  there  is  change  of  sensibility. 
Light  touches  may  not  be  felt,  but  if  they  are,  they  are  not  properly  localised.  Loss 
of  muscular  sense,  so  that  the  patient  is  not  cognisant  of  the  position  or  the  passive 
movements  of  his  limb.  3.  Occasional  tenderness  of  the  skuU  over  the  site  of  the  tumour. 
(*)  The  type  symptoms  of  involvement  of  the  internal  capsule  are  :  (i)  Absence  of 
Jacksonian  fits.  (2)  The  paralysis  is  progressive,  but  extends  more  rapidly  than  a 
cortical  paralysis,  owing  to  the  closer  gathering  of  the  fibres.  (3)  Sensation  tends 
to  affect  the  whole  of  the  opposite  half  of  the  body,  including  the  head,  to  be  more 
complete  than  in  cortical  lesions,  and  to  involve  all  forms  of  sensation,  (f)  The  type 
symptoms  of  involvement  of  the  centrum  ovale  can  only  be  determined  by  a  process 
of  exclusion,  and  they  probably  are  modified  according  as  the  growth  extends  towards 
the  cortex  or  towards  the  internal  capsule,  (i)  Absence  of  fits.  (2)  Absence  of 
tenderness  of  cranium.  (3)  Progressive  paralysis  and  progressive  loss  of  sensation, 
either  of  cortical  or  capsular  type.  In  comparing  the  present  case  with  the  symptoms 
of  the  above  types,  the  internal  capsule  appeared  not  to  be  involved  in  the  tumour 
on  account  of  the  fact  that  the  amesthesia  corresponded  to  the  paralysed  parts,  and 
was  not  complete  ;  further,  localisation  was  imperfect,  and  muscular  sense  was  lost, 
the  face  escaping  completely.  The  gradual  march  of  the  paralysis,  too,  pointed  away 
from  the  internal  capsule.  The  diagnosis  therefore  rested  between  a  cortical  and  sub- 
cortical lesion.  It  is  first  to  be  noted  that  the  patient  had  never  had  a  fit,  and  although 
it  is  kno\vn  that  a  cortical  tumour  may  be  present  for  many  months  without  giving 
rise  to  a  fit,  still  the  general  rule  holds  good  that  the  absence  of  fits  is  against  the 
diagnosis  of  cortical  lesion.  Secondly,  there  was  never  at  any  time  any  tenderness 
of  the  cranium,  which,  if  present,  makes  for  the  diagnosis  of  a  superficial  cortical 
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lesion  iuvolviiiL,'  the  dura.  Thirdly,  the  sensation  was  of  cortical  type,  and  did  not 
assist  in  the  differentiation  of  a  cortical  from  a  subcortical  growth,  but  it  pointed 
to  the  lesion  being  nearer  to  the  cortex  than  to  the  internal  cajjsule.  Fourthly,  the 
sequence  in  which  the  different  parts  of  the  brain  were  involved,  as  shown  by  the 
march  of  the  paralysis,  was  also  instructive."  I  must  refer  my  readers  to  the 
original  for  further  minute  details  by  Dr.  Beevor.  I  have  found  space  for  those 
already  given  because  of  the  importance  of  settling,  from  an  operative  point  of 
view,  whether  a  growth  is  cortical,  subcortical,  or  in  the  internal  capsule.  The 
conclusion  having  been  arrived  at  that  the  growth  was  subcortical  and  did  not 
involve  the  internal  capsule,  the  follomng  operation  was  performed  by  Mr.  Ballance, 
July  nth,  1894.  The  scalp  having  been  prepared  in  the  usual  way,  chloroform  was 
given,  and  a  large  Horsley's  H-shaped  flap  was  thrown  down  on  the  left  side.  This 
flap  included  the  periosteum,  and  allowed  of  the  exposure  of  the  coronal  and  sagittal 
sutures,  about  one  inch  of  the  posterior  part  of  the  frontal  bone,  and  practically  the 
whole  of  the  parietal  bone,  with  the  exception  of  the  anterior  inferior  angle,  and 
the  part  immediately  adjacent  to  the  lambdoid  suture.  The  portion  of  bone  to  be 
removed  was  then  marked  out  by  means  of  a  large  saw.  It  was  in  shape  a  parallelo- 
gram, whose  anterior  and  posterior  borders,  running  parallel  with  each  other,  were 
planned  also  to  run  parallel  with  the  sulcus  of  Rolando.  The  anterior  border 
encroached  a  little  on  the  frontal  bone  at  its  lower  end.  The  upper  border  of  the 
parallelogram  corresponded  with  the  sagittal  suture,  and  extended  along  it  from 
the  bregma  for  fully  three  and  a  half  inches.  The  lower  border  was  parallel  with 
the  upper  and  two  and  a  half  inches  below  it.  The  portion  of  bone  removed  would 
thus  include  the  parietal  eminence,  and  would  allow  of  the  free  exposure  of  the  upper 
part  of  the  motor  cortex,  especially  of  the  toe  and  ankle  centres  at  the  upper  extremity 
of  the  ascending  parietal  convolution,  which  it  was  desired  to  thoroughly  examine. 
The  removal  of  the  bone  thus  marked  out  was  accomplished  by  the  aid  of  the  same 
large  saw,  by  means  of  which  it  was  divided  up  into  small  quadrangular  pieces  by 
Tertical  and  horizontal  cuts.  These  pieces  were  then  easily  raised  from  the  dura  by 
an  elevator.  As  soon  as  one  piece  had  been  removed,  the  use  of  strong  bone-cutting 
forceps  facilitated  the  final  separation  of  the  pieces  into  which  the  bone  had  been 
mapped  out  by  the  saw.  Along  the  upper  boundary  of  the  opening  the  final  removal 
of  bone  was  accomplished  in  part  by  disarticulation  at  the  sagittal  suture.  The 
dura  was  exposed  Avithout  injurj',  and  the  middle  meningeal  artery  lay  upon  it 
without  having  been  wounded.  The  dura  bulged  considerably  into  the  opening.  As 
it  was  clearly  desirable  to  perform  the  operation  in  two  stages,  the  edges  of  the 
scalp  wound  were  now  brought  together  by  horsehair  sutures,  and  the  dressings 
applied.  Six  days  after  the  first  operation,  the  patient  having  completely  recovered 
from  its  effects,  chloroform  was  again  administered.  The  wound  was  found  united 
by  first  intention,  but  its  edges  were  easily  separated  by  the  handle  of  a  knife  after 
the  sutures  had  been  cut.  The  flap  was  again  thrown  down,  no  bleeding  occurring, 
and  wrapped  up  in  an  antiseptic  dressing.  A  little  clot  was  lying  on  the  dura. 
As  large  a  square  dural  flap  was  next  cut  and  folded  down  over  the  scalp  flap.  The 
cortex  thus  exposed  was  bulging,  and,  especially  over  the  upper  part  of  the  ascending 
parietal  convolution,  presented  a  mottled  and  unnatural  appearance.  This  mottling 
may  have  been  due  to  minute  ecchymoses  produced  during  the  removal  of  the  bone 
a  week  before,  or  to  malignant  invasion  of  the  cortex.  The  former  alternative 
appeared  the  more  probable.  On  palpation,  no  area  of  special  resistance  indicating 
the  site  of  the  tumour  could  be  discovered,  but  on  exploring  the  mottled  ascending 
parietal  convolution  with  the  finger,  the  cortex,  being  here  greatly  thinned,  was 
broken  through,  and  the  tumour,  of  a  whitish-grey  colour,  was  seen.  As  the  ruptured 
cortex  receded,  the  tumour  appeared  to  be  discontinuous  with  the  brain  substance, 
and  an  attempt  with  the  finger  and  the  handle  of  a  sterilised  silver  spoon  was  made 
to  shell  it  out.  This,  however,  was  impossible,  as  it  was  discovered  to  be  continuous 
with  and  infiltrating  the  surrounding  cortex,  and  also  the  substance  of  the  hemisphere 
about  an  inch  below  the  surface  and  towards  the  front  and  middle  line.  The 
consistence  of  the  tumour  was  semi-gelatinous,  softer  than  the  normal  brain  substance, 
and  it   was  found  easier  to  remove  it  with  a  silver  spoon  tlian  in  any  other  way.     A 
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coiisidorablo  h;cniorrhajjfo  occurred  at  tlie  time,  and  as  it  was  jiot  well  controlled  by 
filling  the  cavity  with  cotton-wool,  a  series  of  fine  silii  threads  were  passed  tliroug'h 
the  cortex  for  a  deptli  of  about  three-quarters  of  an  inch  all  round  the  affected  area, 
except  about  an  inch  at  the  median  line,  and  tied  so  that  all  the  vessels  In  tlic 
affected  area  were  controlled.  The  area  was  about  two  and  a  quarter  inches  in 
diameter.  A  free  incision  was  then  made  through  the  cortex,  all  round,  just  witliin 
tlie  line  of  ligature,  and  all  the  included  part,  brain  and  tumour,  was  taken  awav 
by  means  of  the  spoon.  The  tumour  extended  to  the  median  surface  of  the  hemisphere, 
and  so  a  part  of  the  marginal  convolution  and  the  quadrate  lobule  was  removeil. 
the  falx  being  clearly  exposed.  In  this  way  as  much  of  the  tumour  as  was  visible 
was  removed,  but  as  the  line  of  junction  of  healthy  and  diseased  tissue  was  so 
indeterminate,  it  is  not  possible  to  say  that  the  whole  tumour  was  excised ;  it  is. 
indeed,  probable  that  it  was  not.  At  the  close  of  the  operation,  the  brain  presented 
a  large  cup-sliaped  cavity,  nearly  two  inches  deep,  and  the  size  of  half  an  orange. 
It  is  probable  that  the  area  removed  comprised  the  upper  part  of  the  ascending' 
frontal  and  parietal  convolutions,  the  anterior  part  of  the  parietal  lobule,  and  the 
adjacent  portion  of  the  marginal  convolution.  ■\\'hen  all  bleeding  had  ceased,  the 
dural  flap  was  very  carefully  stitched  in  position  with  fine  silk.  No  bone  was  replaced. 
The  scalp  flap  was  brought  in  place  by  many  horsehair  sutures.  The  antiseptic 
employed  during  the  operation  was  solution  of  mercuric  pcrchloride  (i  in  2000). 
The  brain  wound  was  constantly  irrigated  with  the  solution  so  as  to  keep  it  clear 
of  blood.  No  marine  sponges  were  used,  and  the  operation  area  was  kept  free  of 
blood,  not  by  mopping  or  touching  the  brain,  but  by  the  stream  of  fluid.  The  patient 
was  much  collapsed  when  put  back  to  bed,  but  this  condition  soon  yielded  to  the 
ordinaiy  treatment.  The  wound  only  needed  dressing  twice.  The  growth  was  found 
to  be  a  mixed  sarcoma  with  round  and  spindle  cells.  Aphasia  and  loss  of  power 
in  the  extremities  of  the  right  side  followe<l  the  operation  for  a  time.  Four  months 
after  the  operation,  the  patient  was  restored  to  her  normal  mental  condition. 
Speech  perfect.  No  headache.  Some  rigidity  of  joints  of  right  hand  and  wrist, 
but  movements  on  the  whole  good  and  useful.  In  the  right  lower  limb  loss  of 
power  over  toes  and  ankle.  Patient  can  walk  without  assistance  or  a  stick,  swincrino- 
the  right  leg,  catching  it  on  the  ground  sometimes.* 

The  following  case,  though  not  in  the  motor  area,t  is  of  great  interest 
from  the  size  of  the  growth,  its  less  usual  site,  and  the  complication  of 
haemorrhage,  eventually  fatal : 

The  patient  was  affected  vn.th  cerebral  symptoms  extending  over  eighteen  months 
consisting  of  left  hemianopsia,  which  could  only  be  accounted  for  by  a  destructive  lesion 
in  the  neighbourhood  of  the  gyrus  cuneatus  of  the  right  occipital  lobe,  and  locomotor 
disturbances,  which  appeared  to  be  due  to  the  pressure  effects  of  a  tumour  on  structures 
below  the  tentorium,  and  implied  a  gro^^•th  of  considerable  size.  Operation  ha  vino-  been 
decided  upon,  a  U-shaped  flap  was  raised,  and  a  i-inch  trephine  applied  at  i  inch  above 
the  occipital  protuberance,  and  the  same  distance  from  the  middle  line,  bevond  the  limits 
of  both  the  longitudinal  and  lateral  sinuses,  and  the  bone  removed  until  an  oval  openini'- 
2i  by  2^  inches  was  made,  exposing  a  dura  mater  of  a  deeper  hue  than  normal;  section 
of  this  exposed  the  tumour,  the  outlying  edges  and  base  of  which  could  not  be  reached 
in  spite  of  further  removal  of  the  cranium ;  it  was  therefore  incised  and  some  of  its 
softened  granular  and  fatty-looking  contents  forced  out.     Its  size  was  now  somewhat 


*  I  must  refer  my  readers  to  the  original  paper  for  a  full  statement  of  how  far 
the  usefulness  of  the  limbs  was  impaired  after  the  operation.  The  details  are  o-iven 
with  candid  accuracy.  In  answer  to  mj'  inquiry,  Mr.  BaUance  informed  me  that 
the  patient  was  living  at  the  end  of  1899,  or  more  than  four  years  after  the  operation 
but  there  was  indication  of  return  of  the  gi-owth.     Her  death  followed  soon  after. 

t  "  Removal  of  a  Large  Sarcoma,  causing  Hemianopsia,  from  the  Occipital  Lobe  of 
the  Brain,"  by  Dr.  Birdsall  and  Dr.  Weir :  A>«-  TorJ^  J/ed.  Xens,  April  16,  1SS7 ;  -Antmh 
of  Surgery,  voL  vi.  No.  2,  p.  149. 
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iliminislied.  iuid  \hc  fiHTliiiLfer  could  bo  passed  between  the  cranium  and  tumour,  and 
by  its  aid  the  d(;licate  cellular  attachments  that  held  the  mass  in  place  were  felt  to  yield 
easily,  enucleation  now  Ijceame  jjossible,  and  tlie  base  was  finally  reached.  By  next 
drawinj,'  the  fini,'cr  Kt^'^tiy  but  firmly  towards  the  cranial  opening,  the  tumour  was  torn 
nearly  com])letely  in  two,  and  its  outer  half  lifted  out;  then  the  inner  jjart  was 
separated  from  the  falx  with  the  help  of  the  finger-nail  and  withdrawn.  Inspection  of 
the  mass  showed  that  the  tumour  had  been  entirely  removed,  and  that  its  ])robable 
attaeliment  had  been  towards  the  ])osterior  border  of  the  falx;  the  tumour  was  a  si)indle- 
celled  sarcoma,  weighing  f,^  ounces,  measuring  3J  inches  long  by  2\  inches  wide,  and 
being  8^  inches  at  its  greater  circumference.  The  falx  was  crowded  over  towards  the 
left,  and  the  tentorium  depressed;  two  bleeding  points  wore  observed,  one  being  in  the 
i-ogion  of  the  straight  sinus,  although  not  free  enough  for  that  vein,  aiid  ])robably 
belonging  I0  \hv,  jjedicle  of  the  growth,  while  the  other  was  apparently  arterial.  It 
being  found  that  the  lucmorrhage  could  be  checked  by  direct  pressure,  the  cavity  was 
packed  with  <:,  \)rr  cent,  iodoform  gauze,  not  too  tightly,  as  it  was  assumed  that  the 
released  brain  would  contribute  additional  pressure,  and  the  ends  of  the  strips  were 
allowed,  for  easy  extraction,  to  protrude  from  the  lower  angle  of  the  scalp  wound ;  the 
dura  was  partly  united  over  the  gauze  by  several  loose  sutures  instead  of  being  brought 
closely  together,  and  the  scalp  wound  closed  with  catgut  sutures,  a  rubber  drainage-tube 
being  introduced  under  the  skin  up  to  the  skull  opening,  and  over  these  sublimated  and 
iodoform  peat  bags  were  secured  with  gauze  bandages.  The  patient  soon  showed 
symptoms  of  hicmorrhage,  which  could  not  be  controlled  by  further  packing,  and  death 
ensued  thirteen  hours  later.  Dr.  Weir,  in  another  case,  would  favour  the  application  of 
hremostatic  forceps  to  the  bleeding  ]ioints,  retaining  them  in  jilacc  for  twenty-four  or 
forty-eight  hours. 

Groirth.'f  from  the  Dimi  Mater. 

The  above  are  cases  of  growths  from  the  biviin  it.sflf 

Dr.  Keen  (Amer.  Journ.  Med.  SrJ.,  1888)  has  i)nl)Hslu'd  a  most  interesting  case  of  fibroma, 
weighing  over  three  ounces,  attached  to  tlie  dura  mater,  which  he  removed  successfully 
in  a  ]iatient  aged  27.  The  growth  ])robably  dated  from  an  injury  in  childhood.  It 
caused  epilepsy,  aphasia,  complete  hemiplegia,  intense  neuralgia,  deafness,  and  great 
imiiairment  of  vision.  Save  for  the  eye  and  ear  sympt(nns,  all  the  other  had  passed 
away  except  slowness  of  speech  and  the  epilepsy,  and  the  last  was  much  improved.* 

Tuhercular  Groirths. — As  a  rule  these  should  only  be  attacked  when 
there  is  ^ood  reason  to  believe  that  the  growths  are  primary  and  single. 
The  frequency  with  which  they  are  multiple  is  treated  of  below  (p..  290). 
But  where  a  tubercular  growth  is  threatening  to  cause  blindness,  severe 
headache,  constant  vomiting,  <S:.c..  it  should  be  explored,  and  removed 
if  possible.  Mr.  Horsley  (Brit.  Med.  Journ.,  vol  ii.  1893,  P-  1365)  i« 
strongly  in  favoiir  of  operation.  Where  a  trial  of  medical  treatment  for 
four  months  fails,  such  tubercular  nodules  are  probably  densely  fibrous 
with  caseated  centres.  Age,  no  doubt,  has  an  important  effect  here. 
Thus,  in  a  child,  owing  to  the  yielding  skull,  the  presence  of  a  tuberculous 
mass  may  be  lono-  unsus])ected  or  ill-marked. 

Mr.  Horsley  (Brit.  Med.  Journ.,  April  1887)  has  removed  a  tubercular 
tmnf)ur  from  the  right  lobe  of  the  cerebellum. 

Death  took  place  nineteen  hours  later,  the  patient  having  only  partially  recovered 
consciousness.  Generalised  chronic  tubercle  was  found  in  the  viscera.  The  operation 
was  here  performed  as  a  dernier  resmrt. 

Mr.  Bennett  May  (Lavcet,  April  16,  1867)  removed  a  similar  growth 
from  the  right  lobe  of  the  cerebellum  of  a  child. 


*  Prof.  Macewen  {TMncci,  Aug.  11,  1888,  p.  304)  has  published  a  case  in  which  a 
tumour  of  the  dura  mater  caused  irritative  lesions  of  the  left  frontal  lobe.  The  jiatient 
was  restored  to  perfect  health,  and  died  eight  years  later  of  Bright's  disease. 
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Tlieextirnu'  hiilyiiij,' ol'  tlu-  (lura  niiitiu' ^avi!  ovideiici!  of  nvvnl  ini  r;ii'r!iiii:il  prcisHiire. 
Tlio  cortex  apix'siri'd  ([iiitc  hciiltliy,  Imt  at  one,  spot,  piilpatioii  ti;avi'  an  ill-ili'tincil  l('cliii<r 
of  liardnoss.  Tins  spot  licinj,'  iiicisoil,  the  liiij^cr  dctccMcd  a  hard  iikiss  ni'aily  an  iiicli 
hidow  tlio  siu'facc.  Tliis  was  Awj;  out  witli  the  liaiidlc  of  a  sinull  icaspnun.  It  was 
Iarj,'or  than  a  piycon's  oj^j^,  hard  and  lioriiy  outsi(k^  and  casc-atin^'-  in  tin'  ccntri!.  'I'hc 
liiuniorrliafi'e  was  trillinj^,  but  thu  patiiMit  sank  from  shock  a  few  iKjurs  hitt'r.  No  necropsy 
was  pcrnnttcil. 

Mf.  Wnfcflumso  (Jh'it.  Med.  Joitni.,  Oct.  i.  i<S9<S,  p.  96<S)  mentions 
willi  licliil'iil,  caiKloui"  three  cases  in  which  he  hud  opcivited  upon  tithei- 
ciihiiis  tumours  dl'  thr  l)r;u'ii.  In  none  was  (lie  tiiiiionf  sini^'lc.  ^1\\() 
eases  (lii'd  within  Inrt  \ -ci^iit  hours  of  the  opcratinn,  while  in  the  third 
[)artial  reeovi'ry  lor  lour  months  ensued,  iollowcd  liy  death  due  to 
another  ttil)ereidar  t  iiiiiour. 

Time  alone  will  ^how  whether  the  ))eliei'  (d"  v.  I>er<^'niaiin  is  correct, 
that  operation  in  these  cases  may  i'avonr  the  dissemination  of  the 
tubercle,  giving'  rise  to  tiibercidar  meninoitis,  and  tliat  it  is  not 
])0ssibh'  to  enucleate  tiibereidar  matter  in  the  brain  with  a  sliarp  sj)oon 
as  in  the  skin  or  bones. 

These  fatal  cases  of  operation  on  certdx-llar  tumours,  together  with 
the  one  o-iven  at  ]).  285,  afford  me  tlu^  o])])ortunity  of  reminding'  mv 
readers  that  the  mortality  after  operation  on  parts  of  the  cerebellum  is 
higher  than  that  for  cerebral  growths.  Operations  on  the  ceivbellum 
are  more  dangerous  than  those  on  the  cerebrum,  owing  to  the  more 
im])ortant  sin-ronndings  of  the  former,  and  the  vicinity  of  the  centres  for 
circulation  and  respiration  (p.  251).  Operations  heri'  are  also  nujre 
difficult,  owing  to  the  more  restricted  space  (footnote,  )>.  255).  Finally, 
the  difficulties  of  exact  diagnosis  are  here  veiy  great,  not  only  as  to 
tlie  part  of  the  cerelx'llum  which  is  occupied  by  the  growth.  l)ut  also 
whctlier  the  growth  is  l)elow  or  above  the  tentorium — i.e.,  \\liether  it 
is  in  the  cerebellmn  or  the  closely  contiguous  occipital  lobes. 

A  more  recent  case,  wliich  well  illustrates  tlie  difficulty  of  diagnosis  in 
tubercular  lesions,  was  brought  before  the  Edinburgh  ^Medico-Cln'rurgical 
Society  (Ih'it.  Med.  Joarn.,  Jan.  29,  I(S9<S.  p.  303)  by  Dr.  S.  ^rhomj)son. 

I'hc  child  liad  sull'ci'cd  fi-Dui  trciiiurdt'  thchd't  ai'ni  and  hcniiparcsis.  'I'l'cjihininj,' was 
])erfornu'd  over  tli(!  left  motor  area  by  Mr.  J.  J5e,ll,  but  nothing  was  discovered  beyond 
^'reatly  increased  intracranial  tension.  No  relief  followed  the  operation,  and  the  child 
<lied  within  two  days.  At  the  necropsy,  a  strictly  circumscribed  rounded  caseous  tumour 
was  found  in  the  substance  of  the  brain,  immediately  to  the  rif,dit  of  the  medial  line; 
it  measured  from  i^  to  2  inches  in  diameter,  and  had  destroyed  the  anterior  limb  and 
>i;enu  of  the  internal  capsule,  the  caudate  nucleus,  and  most  of  the  lenticular  nucleus.  It 
had  not  imi)licate(l  the  cortex. 

Gwiii'iiuda. — Some  have  expressed  the  o]iijiion  that  liere  surgical 
interference  is  uiu-alled  for.  '^Fhus,  v.  Berginann  {loc.  sujira  rit.)  has 
criticised  Mr.  Horsley  for  having  operated  on  sucli  a  case.  While  no 
one  will  operate  on  a  gtnnma  of  the  brain  till  a  sufficient  trial  has  been 
given  to  mercury  and  i)otassium  iodide,*  there  is  no  doubt  whatever  that 
a  syphilitic  lesion  may  reach  a  stage  liere,  as  elsewhere,  in  which  it  has 
<|uite  got  beyond  the  reach  of  specific  remedies.  Such  a  lesion,  if 
localisable  and  to  be  got  at,  should  be  attacked,  because  if  left  alone  it 

*  The  American  method  of  pushinfj^  this  drug  in  large  doses  at  frequent  intervals,  in 
milk  (^Arcli.  of  ^lediclnc,  New  York,  Oct.  1884),  is  especially  applicable  here. 
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will  go  on  causing  trouble  indefinitely,  and  further,  the  compression  and 
wasting  of  adjacent  nerve-tissue  which  it  will  set  up  will  in  time  become 
irreparable. 

Mr.  Horsle}^  who  is  of  opinion  (Brit.  Med.  Joarn.,  vol.  ii.  1893,  p. 
1365)  that  cerebral  gummata  are  not  really  cured  \)y  drugs,  would 
cei'tainly  limit  the  trial  of  drugs  to  two  months.  He  holds  that  gummata 
are  here  incurable,  because  there  is  always  a  certain  degree  of  pach}'- 
meningitis  around  them,  and  that  this  is  inevitably  progressive. 

The  most  interesting  instance  of  oi)eration  in  these  cases  is  one  of 
Prof.  Macewen's  (Lancef,  May  23,  1885). 

In  a  woman,  aged  25,  there  was  left-sided  motor  monoplegia  of  arm  and  leg,  preceded 
by  muscular  twitchings  and  tingling  sensations,  without  loss  of  sensation,  due  to  syphilis, 
which  resisted  prolonged  treatment.  A  cortical  lesion  of  the  right  motor  area,  in  the 
upper  half  of  the  ascending  frontal  and  parietal  convolutions,  with  probable  involvement 
of  the  paracentral  lobule,  was  diagnosed.  A  crown  of  bone  over  an  inch  in  diameter, 
with  its  anterior  border  reaching  to  a  poi  nt  about  half  an  inch  behind  the  auriculo-bregmatic 
line,  and  its  upper  margin  reaching  to  within  half  an  inch  from  the  centre  of  the  superior 
longitudinal  sinus,  was  removed.  Its  inner  surface  showed  osteophytes.  The  dura 
mater  was  thickened  and  rough.  Crucial  flaps  of  this  being  reflected,  a  yellowish  opaque 
effusion  covered  the  brain,  obscuring  the  convolutions  and  bridging  the  fissure  of  Rolando. 
This  was  very  friable  and  came  away  in  minute  portions.  Towards  the  upper  part  of 
the  opening  the  brain  oifcrcd  resistance  on  palpation.  This  sensation  proceeded  from 
the  interior  of  the  brain,  in  the  direction  of  the  paracentral  lobule,  a  layer  of  brain- 
tissue  intervening  between  this  more  resistant  structure  and  the  finger.  An  incision 
being  made  through  the  upper  part  of  the  ascending  parietal  towards  this  firm  structure, 
about  two  drachms  of  grumous  fluid  escaped.  The  resistance  now  disappeared,  and 
cerebral  pulsation  was  now,  for  the  first  time,  feebly  perceptible.  The  patient  made  a 
good  recovery,  regained  sufficient  power  over  the  left  side  to  enable  her  to  walk  two 
miles  and  to  do  her  household  work. 

Mr.  Waterhouse  (loc.  supra  cit.)  mentioned  an  interesting  case  of 
intracranial  gumma,  in  which,  in  spite  of  the  administration  of  potassium 
iodide  and  mercury  for  four  weeks,  and  then  potassium  iodide  in  doses 
of  30  gr.  t.d.  for  a  further  period  of  five  ^\'eeks,  the  symptoms  steadily 
increased.  The  patient  became  hemiplegic,  then  comatose.  A  large 
gumma  was  removed  "from  the  left  area  of  Rolando."  Recover}-  was 
rapid  and  complete. 

In  the  following  case  (Barton,  Ann.  of  Sunj.,  Jan.  1889)  syphilitic 
necrosis  of  the  frontal  bone  existed  before  the  trephining : 

Owing  to  this,  the  gummatous  thickening  of  the  dura  mater  found  at  the  operation 
was  foetid ;  this  condition  persisted,  leading  to  hernia  cerebri,  and  death  about  a  month 
later.  In  this  case,  on  incising  the  dura,  characteristic  gummatous  deposit,  yellow  and 
cheesy,  was  discovered.  It  was  very  diflBcult  to  remove  all  this,  as  it  was  soft,  friable, 
and  firmly  adherent  to  the  walls  of  a  cavity  which  it  seemed  to  have  hollowed  out  on 
the  upper  surface  of  the  anterior  lobe.  The  paralysis  of  the  right  arm  and  leg 
improved  at  first  after  the  operation. 

Ctfsts. — While  the  substance  of  the  cerebellum  apj^ears  prone  to  these 
formations,  they  may  occur  after  injur}^  over  the  motor  area,  as  in  the 
two  following  cases  (Macewen,  Brit.  Med.  Journ.,  Aug.  11,  1890): 

Epilfjisy  {Jaclisoninn)  induced  hij  Focal  Facio-lingi(al  Lesion — Ilcnioral  of  Cyst 
from,  Brain — Cure. 
A  man.  aged  22.  had  epileptiform  convulsions,  each  lasting  from  two  to  three  minutes, 
with  an  average  of  over  100  in  twenty-four  hours.     The  convulsions  were  limited  to  the 
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tongue,  right  facial  muscles,  and  platysma.  AVlicn  tlu-y  suhsideil  the  parts  remained  para- 
lysed. Consciousness  was  retained.  Eight  years  previously  he  received  an  injury  to  the 
head,  after  which  his  right  arm  became  weak,  though  he  was  able  to  work.  It  was  clear 
that  an  irritating  focal  lesion  existed,  confined  to  the  base  of  the  ascending  convolutions, 
causing  a  Jacksonian  epilepsy.  At  the  operation,  in  the  lower  part  of  the  ascending 
frontal  a  cyst  about  the  size  of  a  filbert  was  found,  situated  partly  in  the  cortical  and 
partly  in  the  white  substance  of  the  brain,  surrounded  by  a  narrow  zone  of  encephalitis. 
In  manipulating  the  medullary  substance  during  the  removal  of  the  cyst,  the  patient, 
while  under  chloroform,  had  a  convulsion  similar  to  those  prior  to  the  operation.  The 
convulsion  ceased  with  the  removal  of  the  cyst,  and  he  never  had  another.  The  wound 
healed  firmly  under  one  dressing,  the  paralysis  of  the  facial  muscles  soon  disappeared, 
and  the  patient  has  since  been  constantly  at  work.  The  power  of  the-  right  arm  has 
also  increased.  Possibly  the  cyst  might  have  caused,  indirectly,  slight  pressure  on,  or 
had  set  up  inhibitory  action  of,  the  middle  part  of  the  ascending  frontal. 

In  another  case,  in  which  brachio-crural  monoplegia  was  present,  with  late  rigidity, 
these  dating  to  an  injury  eight  months  before.  Prof.  Macewen  removed  a  large,  thick- 
walled,  sub-dural  cyst,  containing  clear  fluid,  which  was  pressing  on  the  motor  con- 
volutions, together  with  a  spicule  from  the  inner  table,  which  had  penetrated  the 
brain.  The  paralysis,  with  the  contraction  of  the  muscles,  passed  off  to  a  great 
extent.  The  patient  could  neither  walk  nor  stand  before  the  operation ;  afterwards 
he  could  run  about,  and  use  his  hand  well,  though  there  was  still  paresis  in  both 
limbs. 

I  have  already  (p.  227)  alluded  to  the  difficulty  which  is  sometimes 
met  with  in  securing  the  obliteration  of  these  cysts,  and  the  need, 
here,  of  frequently  prolonged  drainage. 

Questions  arisinti  before  attackinc/  a  Cereh'al  Tumour. — The  chief  of 
these  are :  (A)  The  existence  of  a  growth.  (B)  The  site  of  the 
growth.  (C)  The  depth  of  the  gro^\i:h.  (D)  Is  it  single  or  multiple  ? 
(E)  Its  nature.  (F)  Is  it  a  case  for  operation;  and,  if  so,  how  far 
shall  surgical  interference  be  carried  ? 

The  above  points,  and  the  first  five  especially,  must  be  decided  with 
a  physician ;  and  it  is  to  be  hoped  in  future  that  physicians  will  invoke, 
at  least,  the  opinion  of  the  surgeon  earlier  than  has  hitherto  been  the 
case.  In  too  many  cases  of  cerebral  tumour  the  operation  has  only 
been  resorted  to  as  a  forlorn  hope,  a  fact  which  is  always  to  be 
considered  when  the  mortalitj'  from  operation  in  these  cases  is  estimated. 
A  few  words  will  be  said  here  on  the  questions  of  the  nature  and 
multiplicity  of  the  gro^A'th,  and  then  as  to  the  question  of  operative 
interference.  I  trust  that  the  information  given  above,  and  the  cases 
already  quoted,  will  be  lielpful  in  deciding  the  above  questions. 

(E)  The  Xature  of  the  Tumour. — Some  help  as  to  the  varieties  of 
gro\\i:h  most  likely  to  be  met  with  will  be  gained  from  the  following- 
table  (Dr.  W.  Hale  White,  Gui/s  Hosp.  Bep.,  1886). 

Of  TOO  cases  of  cerebral  tumour  the  proportions  were  as  follows : 

Tubercle 45 

Glioma 24 

Glio-sarcoma 2 

Sarcoma 10 

Carcinoma  ........  5 

Lymphoma i 

Myxoma r 

Cyst 4 

Gumma       .........  5 

Doubtful 3 

100 

19 
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Of  tlie  45  cases  of  tubercle,  the  cerebrum  was  affected  in  22,  the 
cerebellum  in  20  cases.  The  growth  M'as  multiple  in  19,  and  single  in 
24  cases.  In  all  the  45  cases  one  or  more  other  structures  than  the  brain 
were  affected.  Dr.  W.  Hale  White  concludes  that  not  more  than  3 
tubercular  cases  were  likely  to  be  benefited  by  operation,  and  even  in 
these  the  other  organs  were  tubercular. 

Of  the  24  cases  of  glioma,  of  10  only  could  it  be  said  that  they  were 
not  infiltrating.  The  cerebrum  was  the  seat  of  the  disease  in  1 3  cases, 
the  cerebellum  in  4.  In  i  case  there  were  multiple  gliomata  in  the 
brain,  and  in  2  others  there  were  growths  in  other  parts  of  the  body. 

Of  the  10  cases  of  sarcomata  several  affected  the  dura  mater  in 
inaccessible  positions;  of  the  5  cases  which  attacked  the  brain  only, 
I  alone  could  have  been  removed  with  any  prospect  of  success.  Of  the 
remaining  tumours  none  of  the  carcinomata  or  glio-sarcomata  were 
amenable  to  treatment.  Of  the  4  cases  of  cyst  i  could  certainly, 
and  another  possibly,  have  been  operated  upon  ;  the  myxoma  was,  and 
the  lymphoma  was  not,  amenable  to  operation ;  and  of  the  3  doubtful 
cases,  2  could  have  been  operated  upon.  Dr.  W.  Hale  White's  summing 
up  is  as  follows:  "Thus  we  see  that  out  of  100  cases  of  tumour  of  the 
brain,  10  might  certainly  have  been  operated  upon,  and  4  additional 
ones  might  possibly  have  been  :  so  that  in  10  per  cent,  of  our  cases  we 
can  hold  out  some  hope  of  operative  relief  to  our  patients,  provided  that 
a  correct  diagnosis  of  the  position  of  the  gro^^i:ll  be  made,  even  so  late  as 
shortly  before  their  death,  whilst,  of  course,  earlier  in  their  histories  many 
others  might  have  been  operated  upon  with  a  good  prospect  of  success." 

I  will  put  side  b}^  side  with  these  conclusions  of  Dr.  W.  Hale  White 
those  of  another  physician  Avell  known  for  his  great  clinical  and  patho- 
logical experience — Dr.  Byrom  Bramwell,  himself  an  authority  on  this 
subject,  the  conclusions  having  been  given  at  a  debate  on  Intracranial 
Surgerj^,  at  the  Medico-Chirurgical  Society  of  Edinburgh  (Trans.,  vol.  xiii., 
1894,  p.  180).  Dr.  Bramwell  considei'ed  that  the  cases  in  which  intra- 
cranial tumours  can  be  successfully  removed  by  the  surgeon  are  rare,  a 
consideration  of  the  conditions  present  making  it  easy  to  understand 
why  this  must  necessarily  be  the  case,  (i)  In  a  cei'tain  but  veiy  small 
number  of  cases  an  intracranial  tumour  is  not  characterised  by  any 
symptoms  during  life  which  enable  a  positive  diagnosis  to  be  arrived  at. 
(2)  In  some  of  the  cases  of  intracranial  tumour  in  which  the  symptoms — 
e.g.,  headache,  vomiting,  giddiness,  and  double  optic  neuritis — distinctly 
show  the  presence  of  an  intracranial  tumour,  there  are  no  localising 
symptoms  which  enable  the  physician  to  determine  in  what  part  of  the 
cranial  cavity  the  tumour  is  situated.  These  cases  constitute  a  not 
inconsiderable  proportion  of  the  whole.  It  is  by  no  means  uncommon  to 
meet  with  large  tumours  in  the  temporo-sphenoidal  and  frontal  lobes,  the 
"  silent  areas"  of  the  brain,  which  are  unattended  with  any  very  definite 
and  characteristic  localising  symptoms.  The  occipital  lobe  was  formerly 
also  thought  to  be  a  silent  area,  but  it  is  now  known  that  lesions  in  this 
situation  produce  homonymous  hemianopsia,  a  most  important  localising 
symptom.*  (3)  In  a  few  cases,  in  which  there  are  localising  symptoms, 
these  give  an  erroneous  impression  as  to  the  position  of  the  tumour. 

*  Dr.  Bramwell  points  out  that  hemianopsia  may  be  due  to  lesion  in  several  different 
situations,  viz.,  the  cuneus,  angular  gyrus,  and  optic  tract. 
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In  support  of  this  statement  an  instructive  case  is  given  in  whioli,  in  a  syphilitic 
patient,  the  local  pain  and  tenderness  and  the  localised  character  of  tlie  spasms,  whicii 
commenced  in  the  left  big  toe,  clearly  indicated  that  the  tumour  would  in  all  proljability 
be  found  in  the  cortex  in  the  region  of  the  foot-centre.  The  necropsy  showed  a  glioma 
involving  the  right  optic  thalamus,  the  growth  having  encroached  upon  the  posterior 
division  of  the  internal  capsule  and  apparently  implicated  the  fibres  to  the  left 
leg. 

(4)  In  many  of  the  caf^es  in  wliicli  the  t_'xact  position  of  the  tumour  i.s 
clearly  demonstrated,  successful  operative  procedure  is  impossible  or 
tnicalled  for.  Thus,  (a)  in  addition  to  tumours  situated  at  the  base,  the 
basal  gauirlia,  &c.,  Dr.  Bramwell  is  inclined  to  include  under  this  head 
a  large  proportion  of  tumours  situated  in  the  cerebellum,  and  for  these 
reasons  : — The  surgeon  can  hardly  hope  to  successfully  remove  tumours 
which  involve  the  middle  lobe  of  the  cerebellum.  Tumours  which  are 
situated  in  the  lateral  lobes  are  with  difficulty  reached,  and  the  operation 
required  for  their  removal  is  a  dangerous  one  ;  the  surgeon  has  to  work 
in  a  very  narrow  space,  and  there  is  a  risk  of  wounding  the  large  venous 
sinuses,  the  medulla,  the  j^ons,  &c.  Further,  it  is  often  an  extremely 
difficult  or  impossible  thing  to  determine,  during  life,  in  which  lateral 
lobe  of  the  cerebellum  the  tumour  is  situated,  (h)  In  other  cases  the 
tumour  is  so  extensive  and  infiltrates  such  a  large  area  of  brain  tissue 
that  its  complete  removal  is  impossible,  (c)  In  other  cases  the  tumour 
is  multiple,  (d)  In  others  it  is  malignant  and  of  a  secondary  nature. 
(e)  In  some  the  cerebral  tumour  is  complicated  by  associated  lesions  in 
other  organs  which  contraindicate  any  operative  interference.  Thus,  in 
not  a  few  cases  of  tubercular  growth  of  the  cerebellum  the  lungs  are  also 
affected,  and  in  some  syphilitic  cases  the  vessels  either  of  the  brain  or 
other  parts  of  the  body  are  so  extensively  diseased  that  an  operation 
is  very  hazardous.  (/)  Speaking  of  sj'philitic  growths.  Dr.  Bramwell, 
while  admitting  the  good  results  obtained  by  very  active  drug  treatment, 
was  disposed  to  think  that  in  many  of  the  syphilitic  cases  in  which  the 
gumma  is  large  and  of  some  standing — cases  in  which  a  cicatrix  must 
necessarily  remain  on  the  surface  of  the  brain — operative  procedure  is 
advisable  after  the  acute  symptoms  have  subsided  under  the  vigorous 
use  of  specific  remedies,  as  the  termination  of  many  of  these  cases  (the 
patients  ultimately  becoming  useless  members  of  society,  or  insane)  is 
so  deplorable.* 

The  above  conclusions  of  Dr.  Byrom  Bramwell  are  based  on  an 
analysis  of  82  cases  of  intracranial  tumour  which  he  had  seen  during 
life,  and  which  he  had  examined  post-mortem.  In  yy  out  of  the  82 
operative  interference  was  contraindicated.  Of  the  5  remaining  cases 
he  considered  that  in  2  the  success  of  an  operation  would  have  been 
extremely  doubtful ;  in  the  remaining  3  an  operation  might,  he  thought, 
have  probably  been  attended  with  success. 

But,  w^hile  believing  that  there  are  comparatively  few  cases  in  whicli 
the  surgeon  can  hope  to  successfully  remove  an  intracranial  gro^^■th, 
Dr.  Byrom  Bramwell  w^ould  very  strongly  advocate  trephining   as    a 


*  While  admitting  the  force  of  this  opinion,  I  am  afraid  that  if  surgeons  follow  Dr. 
Bramwell's  advice  they  will  sometimes  iind,  if  they  publish  the  results  of  their  cases  after 
carefully  watching  them,  that  they  have  merely  substituted  one  cicatrix  for  another 
(p.  230). 
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]wlliative  measure  in  many  of  these  cases.*  "  Thus,  in  not  a  few,  the 
headache  is  intense,  and  it  has  been  conclusivel}^  shown  that  in  some 
of  these  cases  sudden  death  takes  place,  apparently  as  a  result  of  the 
pain  and  inhibition  of  the  heart,  a  point  to  which  Dr.  Hughlings 
Jackson  has  directed  attention.  Again,  in  other  cases  in  which  the 
intracranial  pressure  is  greatl}^  increased,  the  patient  dies  either 
suddenl)^  in  an  epileptic  fit,  or  gradually  as  the  result  of  failure  of  the 
respiration.  Further,  it  must  be  remembered  that  in  a  large  proportion 
of  the  cases  of  intracranial  tumour  the  optic  neuritis  is  intense,  and 
that  in  not  a  few  of  them  the  optic  neuritis,  if  allowed  to  continue, 
passes  on  to  optic  atrophj'',  and  produces  more  or  less,  and  it  ma}^  be 
complete,  blindness.  Now,  it  has  been  conclusively  shown  that  in  some 
cases  in  which  the  opei-ation  of  trephining  has  been  performed  both  for 
tumour  and  abscess,  the  optic  neuritis  has  speedily  disappeared,  in 
consequence,  I  believe,  of  the  sudden  relief  of  the  increased  intracranial 
pressure." 

If  I  am  right  in  saying  that  cerebral  surgery  has  not  done  as  much 
as  was  expected  of  it  ten  years  ago,  and  that  si^rgeons  no  longer  attack 
cerebral  groA^'ths  \^'ith  the  enthusiasm  and  frequency  of  the  same  date, 
this  proves  that  the  enthusiasm  was  not  based  on  careful  and  reliable 
reasoning,  that  operations  for  cerebral  growths  were  performed  without 
sufficient  discrimination,  and  that  the  risks  inseparable  from  this  path  in 
surgery  were  under-estimated — surgeons  forgetting  that  while  aseptic 
surgery  had  removed  certain  risks,  others  remained  inseparable  from  the 
peculiar  vitality  of  the  part  attacked.  I  refer  especiall}^  to  shock  and 
collapse. 

That  the  above  remarks  are  fair  and  just  will,  I  think,  be  allowed  b}" 
anyone  who  refers  to  the  last  discussion  on  the  Treatment  of  Intracranial 
Tumours,  introduced  by  Dr.  Ferrier  in  a  speech  of  great  ability  (Brit.  Med. 
Journ.,  Oct.  i,  1898),  in  which  he  put  the  question  of  operation  in  the  most 
favourable  light  possible.  Dr.  Ferrier  mentioned,  briefly,  two  cases  in 
which  the  patients  had  survived  the  operation  two  years  or  more.  Two 
surgeons  only  took  jvart  in  the  discussion,  and  two  more  successful  cases 
of  removal  of  cerebral  growths  were  mentioned,  but  so  briefly  as  to  be  of 
very  little  value.  Dr.  Byrom  Bramwell,  the  president  of  the  section 
before  which  the  paper  was  read,  stated  that  his  "experience  in  regard 
to  the  success  of  operative  procedure  differed  notably  from  that  of  Prof. 
Ferrier,  for  in  none  of  his  fourteen  cases  in  which  an  operation  had  been 
performed  had  a  tumour  been  successfully  removed  by  the  surgeon.     The 


*  The  relief  that  may  be  given  by  an  exploratory,  experimental,  or  palliative  trephin- 
ing in  doubtful  and  urgent  cases  is  well  shown  by  one  brought  before  the  Clinical 
Society  by  Mr.  Pearce  Gould  QTrons.,  vol.  xxxi.  p.  286).  The  patient,  set.  41,  had,  six  weeks 
before,  suffered  from  severe  headache  without  vomiting,  followed  by  aphasia,  right 
facial  paralysis,  and  stupor  deepening  into  coma.  A  two-inch  trephine  was  used  over  the 
left  face-centre.  When  the  dura  mator,  which  bulged  into  the  wound  without  pulsation, 
was  divided,  the  brain  bulged  still  more.  Puncture  of  this  with  a  director  in  two  or 
three  directions  proved  negative.  Four  days  after  the  operation  the  brain  had  receded 
below  the  trephine  opening;  three  days  later  the  patient  was  quite  conscious.  He  was 
able  to  resume  work  in  four  months,  but  it  is  noted  that  six  epileptiform  fits  had 
occurred ;  otherwise  the  health  was  good.  My  readers  will  note  that,  in  addition  to  the 
trephining,  the  dura  mater  was  opened.  On  the  advisability  of  this  step  the  authori- 
tative opinion  of  Dr.  Beevor  and  Mr.  Ballance  should  be  referred  to  (p.  294). 
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additional  cxpciit'iicc  of  the  past  few  years  had  t-iitirt'ly  cordirmpfl  tlic 
conchisioiis  wliieli  he  had  published  in  the  Edlnhiirijh.  Medical  Journal 
four  yetiv^  ^S'<^-" 

Speaking"  of  the  proportion  of  operable  cerebral  tumours,  Dr.  Ferrier 
considered  it  a  fair  estimate  to  say  tliat  only  7  per  cent,  of  cerebral 
tumours  are  capable  of  being  surgically  dealt  with.  As  to  the 
recent  statistics  of  the  results  of  operation,  he  considered  tliat  when 
cases  were  collected  from  all  sources,  and  therefore  containing  many 
factors  not  strictly  comparable  with  each  other — of  which  one,  the 
personal  ecjuation  of  the  operator,  is  exceedingly  variable, — such  a 
collection  of  cases  gave  13  per  cent,  of  complete  recoveries,  i.e.,  the 
jwitients  were  alive  at  least  a  year,  and  in  some  cases  several  years, 
after  the  operation.  Turning  to  the  cases  at  the  National  Hospital  for 
the  Paralysed  and  Epileptic,  where  the  operations  were  performed  by 
Messrs.  Horsley  and  Ballance,  men  of  special  skill  in  this  branch  of 
surgery,  Dr.  Ferrier  pointed  oiit  that  the  cases  operated  on  gave  a 
percentage  i6"6  of  complete  recovery. 

Two  well-known  authorities  on  growths  of  the  brain,  Dr.  Beevor  and 
Mr.  Ballance,  thus  reply  to  the  question,  '"  What  do  patients  suffering 
from  tumours  of  the  brain  gain  from  surgery?"  {Brit.  Med.  Jouru., 
vol.  i.  1895,  I).  8.  My  readers  will  find  the  case  on  which  this  paper 
is  based  quoted  from  at  p.  283)  : — 

"  It  appears  to  us  that  in  the  several  following  ways  enormous  benefit 
may  be  given  by  operation  :  i .  The  complete  removal  of  a  tumour,  as 
in  Mr.  Horsley's  case,  of  a  small  tubercular  mass  occupying  the  coii;ex 
in  the  region  of  the  representation  of  the  movements  of  the  thumb. 

"  This  patient,  a  man,  aet.  20,  sufiered  from  frequent  local  fits,  beginning  in  the  thumb 
and  forefinger,  and  from  headache.  From  these  symptoms  he  was  completely  relieved 
by  the  removal  of  the  tumour  and  part  of  the  cortex. —  Brit.  Med.  Journ..  1887. 

"  2.  Partial  removal  of  a  tumour,  as  was  probably  done  in  the  case  on 
which  this  paper  is  founded. 

"  The  operation  on  this  patient  relieved  her  of  headache,  vomiting,  double  optic  neuritis, 
aesthesia,  and  from  the  greater  part  of  her  paralysis.  The  mental  condition,  vi'hich 
was  very  much  deteriorated,  was  restored,  the  patient  regaining  her  former  cheerful 
condition. 

"3.  The  drainage  of  a  cavity  in  a  cerebral  glioma  or  sarcoma  which 
cannot  be  removed.  This  is  well  illustrated  by  a  case  under  the  care  of 
Sir  W.  Gowers  and  Mr.  Ballance. 

"The  patient,  aged  11,  suffered  from  headache,  vomiting,  double  optic  neuritis,  fits 
beginning  in  the  thumb  and  followed  by  hemiplegia,  and  was  practically  relieved  of  all 
his  symptoms,  including  moral  deterioration  (stealing),  by  this  procedure.  He  lived 
for  three  j^ears. 

"  4.  The  removal  of  bone  and  incision  of  the  dura  mater.  The  benefit 
resulting  from  this  operation  is  well  shown  by  a  case  which  was  under 
the  care  of  Dr.  Buzzard  and  Mr.  Ballance. 

••  A  woman,  aged  41,  was  admitted  with  symptoms  pointing  to  tumour  of  the  internal 
capsule,  namely,  hemianc-ESthesia,  nearly  complete  hemiplegia,  double  optic  neuritis  with 
failing  sight,  and  severe  headache  with  agonising  paroxysms.  In  one  of  these  paroxysms 
she  became  comatose,  and  was  evidently  dying,  it  was  thought  from  hremorrhage  into  the 
tumour.  The  above  operation  was  at  once  performed,  and  the  relief  of  the  urgent 
symptoms  was  immediate ;  and  in  a  month's  time  the  report  states  that  there  was  no 
headache,  vomiting,  or  optic  neuritis,  and  some  return  of  power  and  sensation  had 
already  occurred,  with  improvement  of  sight  and  restored  mental  condition. 
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"  5.  Removal  of  a  considerable  area  of  bone  without  opening  the  dura 
mater  is,  we  believe,  considered  by  some  to  be  adequate  to  relieve  the 
classical  symptoms  of  tumour.  It  is  true  that  the  dura  bulging- 
through  the  opening  in  the  skull  indicates  that  there  is  a  relief  of 
pressure,  but  what  we  have  to  deal  with  is  tension  within  a  practically 
inelastic  membrane,  and  the  intra-dural  space  can  hardly  be  materialh^ 
increased  while  the  dura  is  intact,  and  the  opening  in  the  skull  is 
comparatively  small.  The  sac  of  the  dura  cannot  be  distended  to  its 
full  extent  while  the  cranium  is  intact,  and  so  when  bone  is  removed  its 
foldings  are  flattened  out.  A  considerable  fall  in  pressure  can  only  be 
obtained  by  taking  aAvay  a  large  area  of  bone,  and  in  tumour  cases 
when  this  is  done  the  dura  still  bulges  under  much  ^jZws  pressure.  As 
we  have  known  of  no  case  in  which  the  removal  of  bone  alone  has 
relieved  the  pressure  symptoms,  we  should  advise  that  the  dura  should 
always  be  o])ened  ;  another  reason  of  great  import  being  that  the  cortex 

might  be  involved  without  an}^  of  the  type  signs  being  present 

"We  would  conclude  this  paper  with  the  question.  How  soon  should  one 
of  the  preceding  operations  be  performed  ?  When  the  type  symptoms 
are  present,  it  is  quite  certain  that  no  delay  is  desirable  after  a  fair 
trial  has  been  given  to  antisyphilitic  remedies,  and  we  should  limit  this 
time  to  six  weeks  or  two  months  (Horsley,  Brit.  Med.  Journ.,  1893). 
The  main  difficult}^  arises  when  the  symptoms  are  not  typical ;  and  it  is 
to  be  borne  in  mind  that  large  slowly-growing  tumours  may  be  present 
without  any  symptoms  which  are  unequivocal.  As  an  instance  of  this 
a  case  may  be  referred  to  which  was  under  the  care  of  Mr.  Horsley  and 
Dr.  Beevor.  The  patient  had  occasional  fits  with  unconsciousness, 
beginning  in  the  corner  of  the  mouth,  six  years  before  other  symptoms 
arose  which  justified  operation,  and  then  the  tumour  was  found  to  be 
so  situated  that  it  could  not  be  removed  without  producing  aphasia. 
It  would  be  easy  to  mention  other  cases  illustrating  the  same  point. 
In  any  case  where  the  typical  signs  of  tumour  are  absent,  and  where 
the  fits  always  begin  with  the  same  localised  warning,  and  are  attended 
with  loss  of  consciousness,  the  question  is.  Are  these  fits  due  to  idiopathic 
epilepsy,  or  are  they  due  to  a  tumour  ?  And  we  should  say  that  no  opera- 
tion is  advisable,  other  signs  of  tumour  being  absent,  unless  the  paralysis 
which  follows  the  fits  is  permanent — that  is,  not  recovered  from  in  the 
course  of  a  few  days — or  unless  the  fits  occur  very  frequently.  While 
it  is  impossible  to  lay  down  absolute  rules  for  the  treatment  of  these 
cases,  it  would  appear  that  occasional  fits,  beginning  locally,  followed 
by  loss  of  consciousness,  and  attended  only  by  headache,  would  not  justify 
an  operation  ;  but  that  any  other  combination  of  the  type  symptoms — 
headache,  pui-poseless  vomiting,  optic  neuritis,  especially  with  failing 
sight,  localised  fits,  and  permanent  paralysis — would  render  surgical 
operation  advisable." 

We  come  lastly  to  the  most  important  of  the  questions  from  a 
surgeon's  point  of  view  :  (F)  If  it  be  a  case  for  operation,  how  far 
shall  surgical  interference  be  carried  ? 

The  following  points  are  worthy  of  consideration  before  we  come 
to  a  conclusion  :  (i.)  IViat  we  are  here  dealing  ivith  a  iieculiarly  vital 
part.  I  think  that  any  candid  surgeon,  acquainted  with  the  history 
and  progress  of  his  profession,  will  allow  that  in  two  directions  the 
progress    of  antiseptic    surgery    has   been   less    brilliant    than    might 
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liavt'  ])t't'ii  expected  when  its  other  triuii)[)li.s  are  coiisidi-red.  The 
two  referred  to  are :  removal  of  cerebral  growths,  compared  with  the 
other  advances  of  cranial  surgeiy ;  and  the  operative  relief  for  acute 
intestinal  obstruction,  compared  with  the  brilliant  successes  in  other 
branches  of  abdominal  surgery.  The  explanation  of  this  is  not  far 
to  seek.  I  maintain  it  lies  in  the  fact,  to  which  due  weight  has  not 
been  attached,  that  both  the  brain  and  the  small  intestine  (with  its 
association  with  the  mesentery,  solar  plexus,  &c.)  are  peculiarly  vital 
structures,  and  that,  however  great  advances  may  be  made,  this  fact 
will  remain  unchanged.  Along  with  the  above  go  several  other 
points.  (ii.)  The  operalor  should  he  a  man  vjell  versed  in  general 
sunjiciil  tecltui'pie  of  the  present  daij,  and  ivith  experience  in  brain 
suriieri/.  Nowadays,  especially  when  the  line  between  the  hospital 
surgeon,  who  is  habitually  operating,  and  the  general  practitioner, 
whose  experience  is  infinitely  less,  is,  as  regards  operations,  very  much 
less  sharply  defined  than  it  was  twenty  years  ago,  I  would  speak 
emphatically  on  this  point,  (iii.)  The  operator,  however  experienced., 
should  know  when  to  stai/  his  hand.  In  these  cases  of  cerebral  growths, 
involving  peculiarly  vital  parts — gro^^'ths,  often  of  much  longer 
existence,  and  of  larger  size  than  has  been  suspected,  nearly  always 
difficult  to  identify,  and  especially  so  if  sub-cortical — the  surgeon 
may  very  readily  be  led  on  and  on  to  do  too  much  for  his  patient's 
strength.  Happily,  tliis  is,  in  a  measure,  met  by  adopting  the  advice 
which  Mr.  Horsley  and  Prof.  Macewen  {Brit.  iled.  Journ.,  vol.  ii.  1893, 
p.  1367)  have  given,  that  the  operation  had  often  best  be  divided 
into  two  stages  {vide  infra).  Again,  the  same  authorities  and  many 
others — e.g.,  Dr.  Ferrier  and  Dr.  Byrom  Bramwell — have  shown  that 
where  removal  is  out  of  the  question,  a  palliative  trephining  may,  by 
the  relief  it  gives  to  pressure,  remove  for  a  time  such  distressing 
symptoms  as  vomiting,  headache,  advancing  optic  neuritis,*  &c. 

Chief  Di-tficulties  and  Bangers  in  Operations  in  Cerebral  Tumours. — 
Some  of  these  are  enumerated  now ;  they  will  be  more  fully  dealt 
with  later  (p.  304). 

(i)  Sufiicient  exposure  of  the  gro^^i:h.  (2)  Embarrassments  \vith 
the  angesthetic.  (3)  Hasmorrhage.  (4)  Difficulty  in  detecting  the 
g•ro^^'th.      (5)   Difficulty  in  isolating  the  growth. 

(i)  Sufficient  exposure  of  the  growth. 

(2)  Not  only  may  much  bone  require  removal  (as  in  the  case 
recorded,  p.  284),  but  the  patient's  condition,  from  a  tendency  to 
coma,  failing  pulse  and  respiration,  aided  by  the  effijcts  of  the 
anassthetic  (p.  203),  may  seriously  embarrass  the  surgeon  by  cutting 
short  the  time  needful  for  sufficient  removal  of  the  cranial  bones.  I 
have  spoken  before  (p.  194)  of  the  liability  of  patients,  with  increased 
intracranial  pressure  caused  by  gro\\ths,  to  sudden  and  unexpected 
death.     Dr.  Ferrier  (Brit.  Med.^ Journ.,  Oct.   i,   1898,  p.  965)  gives  two 

*  This  relief  is  due  to  the  lessened  tension  after  the  free  escape  of  cerebro-spinal 
fluid,  or  to  the  growth  exerting  its  pressure  in  the  line  of  least  resistance — the 
opening  in  the  skull  and  dura.  Dr.  Ferrier  advises,  if  no  guide  to  the  site  of  the 
trephining — e.{/.,  pain  on  deep  pressure,  kc. — be  present,  that  the  palliative  trephining 
be  made  \\-ith  a  free  opening  over  the  occipital  or  frontal  region.  A  free  opening 
has  the  disadvantage  of  leading  to  a  hernia  cerebri ;  this  must  be  treated  by  careful 
pressure  with  a  leaden  plate,  and  strict  asepsis. 
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instances  in  wliicli  such  surlclen  death  occnrrecl.  In  one  a  growth, 
tlie  size  of  a  hen's  egg,  was  found  at  the  necropsy,  under  the 
cortex  in  the  area  of  llolando ;  while  in  tlie  other  the  symptoms 
pointed  to  a  growth  in  the  upper  part  of  the  same  area.  Dr.  Ferrier 
points  out  that  had  these  deaths  occurred  on  tlie  operating-table 
they  would  undoubtedly  have  been  attributed  to  the  operation. 
(3)  HaBmorrhage  (p.  309). 

TREPHINING    FOR    MICROCEPHALUS,    IDIOCY,    ETC. 
LINEAR     CRANIECTOMY. 

Lannelongue's  suggestion  of  invoking  the  aid  of  surgery  in  the 
treatment  of  imbecility  (Ball,  de  VAcacl.  cles  Sciences,  1 890,  and  Union 
Medicale,  t.  i.  1890,  p.  42),  &c.,  aroused  much  interest,  and  in  the 
last  few  j^ears  a  large  number  of  cases  have  been  submitted  to 
craniectomy,  with  a  view  of  either  removing  some  morbid  condition 
or  relieving  pressure  on  the  brain,  or  in  some  way  stimulating  its 
development.  Like  several  other  advances  of  modern  surgery,  it  has 
not  been  based  on  the  sound  foundation  of  pathology  or  common 
sense.  I  refer  to  the  pathological  conditions  and  their  hopelessness, 
and  also  to  the  poor  vitality  of  these  patients  and  their  unfitness  to 
be  subjected  to  severe  surgical  operations.  The  results,  as  might 
have  been  expected,  have  been  very  unsatisfactory. 

Before  we  can  decide  how  far  such  operations  are  likely  to  be 
established  procedures,  Ave  must  consider  what  pathological  conditions 
are  likely  to  be  met  with,  and  how  far  they  are  remediable.  These 
appear  to  be  (Starr), — (i.)  Microcephalus,  whether  due  to  premature 
closure  of  the  cranial  sutures  (VirchoA\'),  or  secondary  to  mal-develop- 
ment  of  the  brain  (Broca).  In  the  following  conditions  the  brain  is 
at  fault,  with  or  without  marked  microcephalus,  and  sclerosis  and 
atrophy  are  met  with  in  a  vaiying  degree  in  nearly  all.  (ii.)  Por- 
encephalus.  By  this  is  meant  a  localised  atrophy,  leaving  a  cavity 
in  either  cerebral  hemisphere,  which  may  be  deep  enough  to  open 
into  a  lateral  ventricle,  (iii.)  Mal-development  and  atrophy  of  the 
minute  structure  of  the  cortex  of  the  hemispheres,  without  any  gross 
defects.  (iv.)  Meningo-encephalitis,  leading  to  thickening  of  the 
meninges  and  atrophy  of  tlie  cortex,  (v.)  Cysts  producing  atrophy 
from  pressure,  (vi.)  Haemorrhage  on  or  in  the  brain,  (vii.)  Hydro- 
cephalus. This  last  will  be  considered  separately  (p.  301).  It  is 
obvious,  first,  that  many  of  the  above  are  only  to  be  recognised  by 
exploration,  and  that  most  of  them,  if  found,  are  hopeless  of  improve- 
ment. Thus  it  is  clear  that  where  sclerosis  and  atroph}^  are  present 
to  a  marked  degree,  in  cases  of  porencephalus,  where  one  entire 
hemisphere  is  converted  into  a  cystic  cavity  surrounded  by  shrunken 
brain-tissue  and  thickened  arachnoid,  interference  will  be  futile.  In 
the  latter  it  may  be  fatal  by  the  shock  that  will  follow  on  the  with- 
drawal of  a  relatively  large  amount  of  cerebro-spinal  fluid.  We  have 
seen  (pp.  226,  228)  that  in  cases  where  a  cyst  is  found  a  good  deal  may 
be  done  by  surgery,  and  the  same  may  perhaps  be  the  case  where  a 
surface  haemorrhage  is  not  too  firmly  organised.  Microcephalus,  the 
condition  for  which  linear  craniectoni)^  was  introduced,  deserves  a 
separate  notice. 
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Dr.  J.  Cirillitlis;,  nt"  C'ambridg-e  (Proc.  Me<h-Chir.  Soc,  ]\I;ircli  .S,  1 898), 
shows  that  the  skulls  of  microceplialic  idiots  may  be  classified  -under  the 
followinu-  groups  : — (a)  The  skull  is  of  uormnl  sha])e  and  outline,  but 
small,  ill-develojjed,  and  ill-filled.  There  is  no  premature  synostosis 
of  the  siitures.  (J3)  The  skull  is  not  only  sniall,  but  deformed  from 
unequal  growth.  Whether  this  deformity  is  due  to  primary  disease  of 
the  bones  or  prematm-e  synostosis  of  several  of  the  sutures,  or  whether 
it  is  due  to  disease  as  well  as  defective  growth  of  the  brain,  is  still  an 
open  question.  As  in  one  form  of  microcephaly  the  brain  itself  is 
generally  defective  in  the  power  of  growth,  its  development  having  been 
a,rrested  at  an  earl}^  jieriod  of  embryonic  life,  and  as  in  the  other  there 
is,  in  addition  to  arrested  development,  disease  of  the  bi-ain  substance,  and 
as  the  existence  of  cases  of  microcephal)^  in  which  premature  synostosis 
has  been  able  to  impede  or  dwarf  the  growth  of  a  normal  brain  is,  as 
yet,  quite  hypothetical,  craniectomy  can  be  productive  of  no  permanent 
g-ood,  the  orip-inal  fault  beino'  in  the  cerebrum  and  not  in  the  skull. 

In  recommending  operative  steps  the  wise  surgeon  will  be  careful  not 
to  be  too  sanguine,  remembering  the  nature  of  manj^  of  the  conditions 
which  he  may  meet  with,  and  the  impossibility  of  improving  some  of 
them.  There  is  great  weight  in  the  words  of  the  late  Prof.  Agnew,  that, 
"Nothing  perhaps  exhibits  the  enthusiasm  of  modern  surgery  more 
than  these  attem])ts  to  coax  an  undeveloped  idiotic  brain  to  execute 
the  orderly  functions  of  intelligence." 

Furthermore  it  must  be  remembered  that  here,  as  in  trephining  for 
epilepsy  (pp.  223,  230),  cases  have  been  reported  much  too  soon  to  be 
looked  upon  as  successes.  One  of  the  most  instructive  proofs  of  this  is 
given  byM.  E.  Blanc  (Loire  Med.,  Dec.  15,  1898  ;  Eint.  Brit.  Med.  Journ., 
Jan.  14,  1899).  He  gives  later  details  regarding  seven  cases  in  which 
craniectomy  was  performed  for  microcephalic  idiocy.  The  first  two  cases 
were  operated  on  in  1 89 1,  the  third  in  1 893,  and  the  other  four  since. 
In  all  there  was  the  most  evident  and  immediate  improvement,  then  the 
condition  became  stationary,  and  finally  there  was  a  return  to  the 
primitive  condition.  The  flashes  of  intelligence  which  had  been  noticed 
Avere  extinguished,  the  face  became  expressionless  ;  signs  of  excitement 
reappeared,  such  as  weeping,  laughing,  inarticulate  cries,  and  convul- 
sions; also  walking  became  difficidt  and  hesitating,  as  it  had  been  before 
the  operation.  All  the  ground  so  slowlj^  and  painfull}^  gained  was  lost. 
M.  Blanc  is  of  opinion  that  the  difference  in  the  results  is  due  to  the 
nature  of  the  microcephalic  idiocy.  When  one  has  to  do  with  primitive 
microcephaly  (the  most  frequent  form)  one  cannot  expect  a  permanent 
good  result  from  surgical  intervention,  for  the  arrest  in  brain  develop- 
ment takes  place  at  the  fourth  month  of  intra-uterine  life.  When, 
however,  one  has  to  do  with  post-embryonic  or  later  microcephaly 
(which  is  the  exception),  it  is  permissible  to  give  a  more  hopeful 
diagnosis.  M.  Blanc  is  not  favourably  impressed  with  Doyen's  temporary 
hemi-craniectomy  or  Laboulay's  mobilisation  of  the  cranial  vault.  If 
the  microcephaly  is  of  the  later  variety,  the  ordinary  procedures  are 
sufficient;  if  it  is  primitive,  no  intervention,  however  extensive,  will  be 
successful — it  is  not  the  cranium  but  the  brain  which  is  at  fault.  The 
second  point  is,  that  we  are  here  dealing  with  very  vital  parts  in  patients 
of  poor  vitality,  and  that,  unless  the  surgeon  is  careful  not  to  attempt  too 
much,  death  from  shock  will  be  a  very  present  danger. 
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Thirdly,  many  fatal  cases  have  not  been  published,  and  we  do  not 
know  what  the  mortality  of  this  operation  really  is.  Dr.  Jacoby 
published  {New  Yorh  Medical  Becord,  May  1894)  a  collection  of  33 
cases,  of  which  14  had  died  and  19  recovered,  giving  the  very  high 
death-rate  of  42  per  cent.  Dr.  Dana  (Pediatrics,  March  1896) 
collected  81  cases,  many  of  which  had  been  recorded  in  Dr.  Jacoby's 
article.  Of  these  81,  24  died,  35  were  improved,  and  24  showed  no 
improvement.  The  death-rate  of  this  collection  of  cases  was  29  per 
cent. 

Before  leaving  the  question  of  the  advisability  of  operative  inter- 
ference in  microcephaly,  I  will  quote  the  conclusions  of  Prof.  Keen,  of 
Philadelphia — conclusions  which  are  most  valuable  on  account  of  his 
long  experience  in  operative  surgery,  and  especially  from  his  well- 
Known  skill  in  operations  on  the  head  and  brain.  Prof.  Keen  has  per- 
formed craniectomy  in  1 8  cases  of  microcephaly,  the  youngest  patient 
being  eighteen  months,  and  the  oldest  seven  and  a  half  years  old.  In 
5  cases  the  operation  was  fatal ;  in  6  cases  slight  improvement  followed ; 
in  7  none  at  all.  Prof.  Keen's  conclusions  are  as  follows : — No  good 
can  be  expected  from  the  operation  in  cases  with  average-sized  heads, 
nor  in  those  with  extreme  microcephaly,  nor  where  the  patient  is  over 
seven  years  old.  In  one  case  a  restless,  mischievous  idiot  was  transformed 
by  the  operation  into  "a  quiet,  sleepful  child";  bvit  the  improvement, 
when  there  is  any,  is  usually  slight.  Much  depends  on  special  educa- 
tion after  the  operation.  In  some  cases  of  moderate  microcephaly  the 
operation  is  justifiable,  and  in  a  small  number  of  cases  a  slight  improve- 
ment will  follow  ;  but  in  the  majority  there  will  be  no  result,  good  or 
bad;  while  in  a  definite  proportion  (15  per  cent.)  "the  operation  will 
happily  be  followed  by  death  "  {Journal  of  Nervous  and  Mental  Diseases, 
Feb.  1898). 

Operation. — We  will  take  first  a  case  in  which  there  is  marked 
microcephalus,  in  which  perhaps  premature  ossification  is  the  cause 
of  the  trouble.  Lannelongue  {L' Union  Medicale,  Juillet  8,  1890)  ope- 
rated in  his  first  case  as  follows  :  Having  made  an  incision  through 
the  scalp  and  pericranium  just  to  the  left  of  the  sagittal  suture,  a  small 
circle  of  bone  was  removed  with  a  trephine,  a  finger's  breadth  from  the 
suture ;  from  this  as  a  starting-point,  a  narrow  strip  of  bone  was  cut  out 
parallel  with  and  to  the  left  of  the  sagittal  suture,  extending  from  the 
coronal  to  the  lambdoid  suture.  The  periosteum  was  not  replaced. 
Mr.  Horsley  removes  the  periosteum  over  the  bone  to  be  excised.  This 
last  step  he  effects  by  making  parallel  saw-cuts  backwards  and  forwards 
from  the  trephine  opening,  and  then  removing  the  bone  between  the 
saw-cuts  with  sharp-pointed  bone-forceps,*  the  dura  mater  being  first 
detached  with  an  elevator.  In  some  cases,  in  addition  to  the  removal  of 
bone  parallel  to  the  sagittal  suture,  a  second  narrow  strip  has  been 
removed  over  the  corresponding  fissure  of  Kolando. 

Dr.  Roswell  Park  (^3Ied.  News,  Dec.  2, 1892)  adopted  this  step  in  two  cases,  in  one  with 
great  improvement,  in  the  other  with  practically  no  good  result.  Mr.  Horsley  did  the 
same  in  his  second  case,  but  considers  it  unwdse  and  doing  too  much  at  one  time.  His 
case  died  with  hyperpyrexia  attributed  to  disturbance  of  "  the  cortical  thermotaxic 
centres."     Mr.  Horsley,  who  was  the  first  to  bring  the  subject  of  craniectomy  in  these 

*  De  Vilbiss's  forceps  (p.  308)  would  be  very  useful  here. 
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cases  before  the  notice  of  English  surgeons  (^lirit.  Med.  Joudi.,  i8<ji,  vol.  ii.  p.  579), 
operated  on  another  case  which  at  first  showed  some  improvement.  Later  on,  this  child 
has  been  operatetl  on  four  times.  Dr.  Telford  Smith  (^Journ.  Mcnf.  Science,  vol.  xlii. 
p.  64)  considers  that  there  is  no  improvement  in  the  mental  condition  which  can  be 
attributed  to  the  operation. 

In  other  cases  there  is  distinct  asymmetry  or  evident  mal-develojj- 
ment  of  part  of  the  skull,  especially  tiie  frontal  region,  as  in  a  case  of 
Dr.  Starr's  {loc.  supra  cit.,  p.  148),  where  a  marked  difJerence  could  be 
seen  between  the  size  of  the  frontal  bone  and  that  of  the  posterior  part 
of  the  skull.     Dr.  McBurney  operated  as  follows  : 

The  object  in  view  being  to  allow  of  growth  of  the  frontal  lobes,  it  was  thought  best  to 
lift  the  bone  away  from  the  brain  on  both  sides.  The  left  side  was  first  operated  on, 
and,  two  weeks  later,  the  right.  A  long  semilunar  incision  was  made  in  the  scalp,  from 
the  forehead  near  the  temple  backwards  to  the  mid-parietal  regions,  its  convexity  being 
upwards.  A  small  trephine-openiug  was  made  at  the  summit  of  this  incision,  and,  with 
this  as  a  centre,  a  groove  was  chiselled  in  the  boue,  first  downwards  and  forwards,  then 
downwards  and  backwards.  Thus,  an  omega-shaped  groove  in  the  skull  was  cut.  The 
bone  was  then  gently  prised  up,  the  short  limb  of  the  omega  between  its  ends  being 
broken.  Thus  a  bony  flap  with  scalp  attached  was  raised  about  an  inch  away  from  the 
dura.  The  dura  was  not  opened.  The  wound  was  dressed  so  as  not  to  make  pressure  on 
this  flap.  The  operation  was  followed  hj  some  improvement,  but  later  information  is 
much  needed  on  this  point. 

Dr.  Griffiths  (loc.  supra  cit.)  and  others  have  established  artificial 
lambdoid  sutures,  operating  at  intervals,  first  on  one  side  of  the  skull 
and  then  on  the  other. 

Whatever  operation  is  performed,  it  should  be  completed  as  speedily 
as  may  be,  and  care  shotild  be  taken  not  to  do  too  much  at  one  operation. 
Every  precaution  should  be  taken  against  shock,  and  if  the  ha3morrhage 
has  been  severe  it  ma}^  be  useful  to  resort  to  infusion  of  saline  fluid 
(p.  107). 

Dangers  of  the  Operation. — These  are  chiefly — (i)  Shock.  (2) 
Ha?niorrhage.  Haemorrhage  from  the  scalp  ma}'  be  met  by  an  india- 
rubber  bandage  passed  around  the  head  (p.  191),  but  other  bleeding  may 
be  met  with. 

Dr.  Shaw  and  Dr.  Deudy,  of  Aylesbury,  published  with  full  detail  QLancet,  vol.  ii. 
1895.  p.  1423)  a  case  of  linear  craniectomy  which  is  instructive  on  this  point.  At  the 
time  of  the  operation  on  the  right  side,  when  the  strips  of  bone  had  been  removed,  the 
dura  mater  did  not  give  much  evidence  of  tension.  When,  however,  a  month  later  the 
left  side  was  operated  upon,  there  was  no  doubt  about  fluid  existing  beneath  the  dura. 
A  puncture  was  followed  by  a  jet  of  blood.  Exploration  showed  that  the  greater  part 
of  the  left  hemisphere  was  occupied  by  a  huge  blood-cyst.  Marked  collapse  followed, 
and  the  child  died  five  hours  after  the  operation. 

(3)  Injury  to  the  dura  mater,  especially  adherent,  in  children. 
(4)  Septic  changes  in  the  wound  ;  these  patients,  restless  and  ill-regulated 
in  their  behaviour,  may  make  the  maintenance  of  asepsis  very  difficult, 
especially  in  older  and  thus  less  easily  managed  cases,  b}'  tearing  ofl" 
their  bandages.     (5)  Hj'perpj^rexia  of  obscure  origin  (p.  298). 

TREPHINING  IN    GENERAL    PARALYSIS    OF    THE    INSANE. 

As  this  operation  has  been  recommended  on  the  authority  of  Dr. 
Claye  Shaw  {Brit.  Med.  Journ.,  vol.  ii.   1889,  p.   1090  j    vol.  ii.   1891, 
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p.  581)  and  Dr.  J.  Batty  Tnke  (ihid.,  vol.  i.  1890.  p.  8)  it  deserves  mention 
here  ;  but  time  alone  will  show  whether  1  am  right  in  saying  that  it 
does  not  appear  one  to  deserve  encouragement,  even  as  a  palliative  step. 
It  must  not  be  forgotten  that  here  is  no  morbid  condition  which  can  be 
cured ;  that  the  excess  of  fluid — the  removal  of  which,  and  so  the  relief  of 
tension,  is  the  object  of  trephining — is  variable  ;  and  while  it  is  clear  that 
the  benefit  given  by  the  o])eration  has  been  only  temporary,  it  must  be 
remembered,  as  pointed  out  by  Dr.  J.  Adam  (Brit.  Med.  Journ.,  vol.  ii. 
1889,  p.  1 187)  and  Dr.  II.  Percy  Smith  (ihid.,  vol.  i.  1890,  p.  ii),  that 
temporary  periods  of  spontaneous  marked  improvement  are  not  un- 
common. The  operation  promises  to  give  most  relief  where  marked 
headache  or  convulsive  seizures  are  present  and  are  not  relieved  by 
other  treatment.  Where  the  disease  is  advanced,  and  ^^•here  the  history 
of  alcoholism  is  marked,  the  step  should  not  be  entertained. 

It  is  interesting  for  surgeons  to  note  that  at  the  debate  on  Intracranial 
Surgery  at  Edinburgh  in  1 894  {Trans.  Edin.  Med.-Chir.  Soc,  vol.  xiii. 
p.  153),  such  authorities  as  Dr.  Batty  Tuke  and  Dr.  Clouston  were  at 
distinct  variance  both  as  to  the  pathology  and  the  operative  treatment 
of  this  disease.  Dr.  Tuke  held  that  excess  of  fluid  was  certainly  present. 
"  In  the  cases  in  which  he  had  recommended  drainage  by  operative 
measures,  obvious  indications  of  pressure  had  been  present,  for  when 
the  disc  of  bone  was  removed  the  dura  bulged  much  further  into  the 
hole  than  was  observed  in  traumatic  cases  where  trephining  was  per- 
formed for  the  relief  of  local  pressure.  In  all  the  seven  cases  he  had 
seen  operated  on,  a  laj'er  of  fluid  was  distinctly  noticeable  existing 
between  the  arachno-pia  and  the  true  pia,  varj'ing  in  different  cases, 
but  always  detectable  by  the  finger."  In  all  the  seven  cases  immediate 
relief  was  obtained,  and  was  maintained  as  long  as  the  drainage,  which 
should  be  slow  and  gradual,  was  continued. 

Dr.  Clouston,  on  the  other  hand,  said  that  "  from  his  views  of  the 
essential  nature  of  the  disease,  and  looking  to  its  pathology  and  the 
course  of  all  recorded  cases,  he  was  most  sceptical  as  to  any  jiossible  cure 
from  any  kind  of  operation  whatever.  He  did  not  agree  that  the  two 
cases  reported  by  Dr.  Claye  Shaw  and  Dr.  Batty  Tuke  were  in  reality 
cures,  even  if  they  were  cases  of  general  paralysis  at  all.  In  the  dia- 
gnosis of  early  general  paralysis  they  were  all  apt  to  make  mistakes. 
With  regard  to  the  improvements  recorded  after  operations,  he  did  not 
think  they  were  any  more  decided  than  they  saw  in  ordinary  cases  of 
paralysis  that  were  left  to  themselves.  They  saw  such  short  improve- 
ments in  a  great  many  cases.  He  was  absolutely  sceptical  as  to  the 
existence  of  general  pressTire  at  all  in  general  paralysis.  As  regards  the 
contested  question  as  to  whether  the  fluid  under  the  arachnoid  meant 
pressure  or  not,  he  held  that  it  meant  want  of  pressure,  and  was  merely 
compensatory  after  the  brain  had  undergone  atrophy." 

Until  authorities  of  special  experience  in  this  disease  can  agree  on  its 
pathology,  and  esi)ecially  on  points  of  such  practical  importance  as  the 
presence  of  fluid,  the  part  which  this  i)lays  in  the  disease,  whether  it  is 
primary  or  secondary,  &c.,  the  thoughtful  surgeon  will  hold  his  hand. 

Operation. — In  the  few  cases  recorded  the  trephine  has  been  applied 
in  the  parietal  region.  Defined  headache  may  help  to  localise  its  appli- 
cation. The  dura  mater  should  be  opened  and  removed  sufficiently  to 
allow  of  free  escape  of  fluid,  and  the  pia  mater,  if  oedematous,  may  be 
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puiu-tiired.  Draininu*  sliould  Ix'  provided  by  horsehair  or  a  tube,  if 
needed.  Dr.  Clave  Shaw  has  advised  (Brit.  Med.  Joavii.,  vol.  ii.  1 89 1. 
]).  583)  tappiiijj;  and  drainiiif^"  the  lateral  ventricles.  This  step  is  descrilied 
l)elo\v.  It  would  probabl}'  be  difficult  to  keep  up  drainage  for  any  useful 
jieriod  in  many  of  these  patients,  and  the  liistories  of  general  paralysis 
of  the  insane  do  not  suggest  the  existence  of  much  intracranial  pressure 
such  as  surgeons  are  familiar  with  in  hydroce])halus.  In  conclusion, 
while  I  should  add  that  I  have  no  personal  experience  of  the  operation, 
it  does  not  seem  to  me  to  be  one  based  on  sound  ])athological  evidence, 
or  justified  by  siiccess. 


TREPHINING    FOR    DRAINAGE    OF    THE    VENTRICLES. 

It  is  well  known  that  distension  of  the  ventricles  with  a  fluid  largely 
cerebro-s}nnal  does  occur,  causing  sjnnptoms  closel}'  similar  to  those  of 
cerebral  growth.  It  is  natural,  therefore,  as  treatment  by  medicine  is 
useless,  that  surgery  should  be  resorted  to.  Unfortunately,  in  the 
majority  of  the  cases,  the  distension  of  the  ventricles  is  only  secondary 
to  some  disease  in  the  cerebellum,  corpora  quadrigemina,  or  crura  cerebri, 
]n'essing  on  the  veins  of  Galen,  or,  as  Mr.  Hilton  showed  years  ago,*  to 
occlusion  of  the  cerebro-spinal  opening  in  the  fourth  ventricle — all  forms 
of  disease  equally  hopeless.  In  a  few  cases  the  collection  of  fluid  is  due 
to  meningitis,  often  tiibercular.  Eveiy  operating  surgeon  of  am-  expe- 
rience has  tapped  the  ventricles  through  a  lateral  angle  of  the  anterior 
fontanelle,  with  the  result  of  often  giving  marked  relief,  obviously,  from 
the  nature  of  the  cause,  only  temporaiy,  convulsions  and  coma  carr^ang 
off  the  patient  after  a  vaiying  interval.  The  antiseptic  method  has  not 
aided  us  here,  o^ving  to  the  conditions  at  the  root  of  the  mischief; 
withdrawal  of  the  fluid  slowly  by  a  Southey's  tube  has  been  equally 
unsuccessful. 

With  a  view  of  ensuring  more  gradual  drainage  and  some  alteration 
in  the  lining  membrane,  the  following  operation  has  been  performed: 

Trephining  for  Drainage  of  the  Lateral  Ventricles. — Prof.  Keen, 
of  Philadelphia,  was  tiie  first  to  formulate  the  operation  of  trephining 
and  puncture  of  the  lateral  ventricles,  as  distinguished  from  the  ordinary 
puncture,  which  had  long  been  done,  in  hydrocephalus  (Med.  News, 
Dec.  I,  1888;  Mar.  9,  1889;  Sept.  20,  1890). 

In  one  case  the  patient  was  a  boy,  aged  4,  with  liyelrocephalus  and  rapidly  developing 
blindness,  due,  as  proved  later,  to  a  growth  of  the  cerebellum  pressing  on  the  straight 
sinus.  The  left  ventricle  was  reached  by  trephining  at  a  spot  i^  inch  above  and  behind 
the  auditory  meatusf  and  by  puncturing  the  brain  with  a  needle  directed  towards  a 
point  2^  inches  above  the  opposite  meatus.  At  a  depth  of  about  ij  inch  resistance  to 
the  needle  suddenly  ceased,  and  cerebro-spinal  fluid  escaped.  Three  double  horsehairs 
were  then  introduced  and  the  needle  withdrawn.  Drainage  thus  established  was  kept  up 
for  fourteen  days,  when  the  horsehair  was  replaced  by  a  drainage-tube.|  On  the  twenty- 
eighth  day  after  the  operation,  the  symptoms  returning,  a  corresponding  operation  was 
performed  upon  the  right  side,  and  a  drainage-tube  passed  directly  into  the  ventricle. 
The  child  died  on  the  forty-fifth  dav. 


*  Itest  and  Pain,  lectures  ii.  and  iii.     Mr.  Hilton  first  noted  this  fact  in  1844. 
t  Some  consider  this  spot  too  near  to  the  lateral  sinus,  and  advise  placing  the  trephine 
half  an  inch  higher. 

X  This  is  best  done  by  means  of  a  Lister's  sinus-forceps. 
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The  second  and  third  cases  died  four  days  and  four  hours  respectively  after  the 
tapping.  In  the  second  the  operation  was  just  like  that  in  the  first,  but  as,  on  replacing 
the  horsehair  drain  by  a  tube,  the  escape  of  fluid  appeared  to  be  too  free,  the  tube  on 
each  side  was  plugged.  Then  convulsions  set  in,  and  it  being  concluded  that  too  much 
fluid  had  escaped,  warm  water  was  allowed  to  run  into  the  ventricle.  This  was  done 
repeatedly,  the  introduction  of  an  ounce  of  warm  water  each  time  arresting  the  convul- 
sions ;  but  the  child  soon  died. 

Mr.  Mayo  Robson  (Brit.  Med.  Journ.,  1890,  vol.  ii.  p.  1292)  was  more 
successful,  but  it  will  be  seen  that  his  case  differs  widely  from  those  in 
which  fluid  usually  collects  in  the  ventricles. 

The  case  was  probably  one  of  meningitis,  localised  to  the  left  posterior  and  middle 
fossae,  with  otitis  media  of  the  left  ear.  Right  hemiplegia  supervened,  and,  in  the  hope 
of  finding  an  abscess,  the  skull  was  trephined  over  the  situation  of  the  motor  centre  for 
the  arm.  An  exploring  needle  failing  to  find  pus,  the  needle  was  pushed  into  the  lateral 
ventricle,  withdrawing  six  drachms  of  clear  fluid,  on  which  pulsation  returned  in  the 
brain.  The  hemiplegia  gradually  disappeared,  and  six  months  later  the  child  was  well, 
save  for  occasional  recurrence  of  slight  convulsive  seizures  limited  to  the  right  arm. 

.  As  will  be  seen  at  once,  this  case  is  totally  different  from  the  cases 
which  usually  call  for  tapping  and  drainage  of  the  lateral  ventricles. 
Thus,  in  this  case  but  one  ventricle  was  affected,  the  surroundings  were 
much  more  healthy,  and  there  was  no  general  internal  compression  of 
the  brain.  In  another  case  Mr.  Robson  drained  one  ventricle  for  hydro- 
cephalus following  on  treatment  of  spina  bifida  by  Morton's  fluid.  This 
case,  as  is  the  rule,  died  in  convulsions  a  few  days  later. 

The  only  case  which  recovered  from  the  operation  is  one  of  Broca's 
(Rev.  de  Ghir.,  Jan.  1891),  but  the  date  at  which  the  report  breaks  off 
makes  it  of  very  little  value. 

The  patient,  aged  4,  was  an  imbecile  suffering  from  hydrocephalus,  and  a  contraction 
of  the  upper  extremity,  which  had  followed  on  convulsions.  The  skull  was  trephined  at 
the  spot  chosen  by  Prof.  Keen,  and  sixty  grammes  of  fluid  withdrawn.  A  drainage-tube 
passed  through  the  cannula  was  allowed  to  drain  into  the  gauze  dressings,  which  were 
changed  every  day  or  two.  On  the  sixteenth  day  very  marked  improvement  was  noted, 
the  contraction  in  the  right  upper  extremity  having  disappeared.  The  fluid  gradually 
ceased  to  drain  away,  and  by  the  fiftieth  day  the  wound  had  entirely  healed,  and  the 
child  was  discharged  very  much  improved  physically  and  mentally. 

Intracranial  Drainage  of  the  Lateral  Ventricles  by 
making  a  Permanent  Communication  between  the 
Ventricles  and  the  Sub-dural  Space. 

An  ingenious  method  of  intracranial  drainage  in  chronic  hydrocephalus 
was  brought  before  the  Clinical  Society  by  Dr.  Sutherland  and  Mr. 
Watson  Cheyne  {Trans.,  vol.  xxxi.  p.  166).  Other  modes  of  drainage 
having  proved  unsatisfactory,  the  following  operation,  based  on  the  experi- 
ments of  Dr.  Leonard  Hill  (Physiology  mid  Patholor/y  of  the  Cerebral 
Oirculafion,  1896),  was  performed  with  a  view  of  establishing  a  permanent 
communication  between  the  ventricles  and  the  sub-dural  space. 

The  child,  jet.  6  months,  was  markedly  hydrocephalic,  emaciated,  ansemic,  with  intelli- 
gence practically  undeveloped,  and  quite  blind.  The  hydrocephalus  and  the  basal  menin- 
gitis, which  proved  fatal,  were  attributed  to  congenital  syphilis.  A  curved  incision,  about 
an  inch  and  a  half  long,  having  been  made  over  the  left  lower  angle  of  the  anterior 
fontaneUe,  the  skin  and  deeper  tissues  were  turned  down  from  oif  the  dura  mater.  A 
small  incision  was  then  made  in  the  dura  mater.     To  form  a  drain,  a  bundle  of  the  finest 
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catgut,  containing  some  sixteen  strands  and  about  two  inches  long,  had  been  prepared, 
one  end  lx?ing  tied  together  and  the  other  being  free.  As  soon  as  the  dura  mater  was 
incised,  the  tied  end  of  this  bundle  was  pusheil  by  means  of  sinus-forceps  downwards 
and  backwards,  between  the  brain  and  dura  mater,  for  about  an  inch.  The  other  end 
of  tlie  drain,  which  projected  through  the  slit  in  the  dura  mater,  was  then  pushed 
by  means  of  the  sinus-forceps  tlirough  tlie  substance  of  the  brain  (very  thin  at  this 
spot)  into  the  expanded  lateral  ventricle.  Clear  fluid,  about  an  ounce  in  amount, 
escaped.  One  end  of  the  drain  being  thus  left  in  the  sub-dural  space,  and  the  other  in 
the  ventricle,  the  opening  in  the  duramatcr  was  closed  with  three  fine  sutures,  and  that  in 
the  skin  by  a  continuous  silk  .suture.  By  this  step  any  risk  of  persistent  oozing  of 
cerebro-spinal  fluid,  and  sepsis,  was  avoided.  On  the  fifth  day,  when  the  wound  was  healed, 
it  was  noticed  that  the  head  was  distinctly  smaller  in  all  its  dimensions.  This  diminu- 
tion in  size  continued,  but  without  any  improvement  as  regards  the  child's  intellio'ence 
or  vision.  Symptoms  of  basal  meningitis  began  to  ajipear  nine  weeks  after  the  operation, 
and  death  foUowctl  three  weeks  later.  The  necropsy  showed  the  opening  into  the  left  ven- 
tricle made  at  the  operation,  and  an  absence  of  inflammation  around  the  remains  of  the 
catgut  drain.  While  the  lateral  ventricles  were  not  distended  with  fluid,  a  considerable 
quantity  of  fluid  remained  in  the  sub-dural  space.  Expansion  of  the  brain,  the  factor 
necessary  for  the  removal  of  the  intracranial  fluid,  had  not  taken  place. 

The  following  remarks  bv  Mr.  Watson  Cheyne  explain  the  rationale  of 
the  operation  and  the  canse  of  its  failure.  The  conclusions  drawn  by 
Mr.  Leonard  Hill,  especially  that  which  shows  that  "  fluid  escapes  directly 
into  the  yeins  from  the  sub-dural  and  sub-arachnoid  space  at  any  pressure 
aboye  the  yenous  pressure,"  suggested  the  line  of  treatment  which  has 
just  been  described.  '"'  If  we  could  only  establish  a  permanent  com- 
munication between  the  yentricles  and  the  sub-arachnoid  space,  then,  no 
matter  how  much  fluid  was  poured  out  into  the  yentricles,  it  would  be  at 
once  carried  off  by  the  veins,  and  thus  all  injurious  pressure,  whether 
intra-  or  extra-cerebral,  would  be  removed,  and  the  brain  would  be  free  to 
develop  if  it  could.  And  further,  by  this  means  matters  would  regiilate 
themselves  in  a  way  that  no  method  of  external  drainage  could  effect, 
for  when  the  communication  was  once  established  the  rest  could  be  left 
to  nature.  The  result  of  the  operation  fully  confirmed  these  expectations. 
The  disappearance  of  all  abnormal  intracranial  pressure  was  complete 
and  permanent  from  the  time  of  the  operation.  The  shrinking  in  the 
size  of  the  skull  was  steadily  progressive  until  a  point  was  reached  when 
the  bones  were  overriding,  and  further  diminution  in  the  capacity  of  the 
cranium  was  checked.  The  factor  necessary  for  the  complete  removal 
of  the  intracranial  fluid,  namely,  the  expansion  of  the  brain  substance, 
was  apparently  absent  in  tliis  case,  and  the  result  was,  that  though  the 
ventricles  were  completely  drained,  a  considerable  quantity  of  fluid 
remained  in  the  sub-dural  space,  as  shown  at  the  necropsy :  but.  as  there 
was  no  increased  tension,  it  was  not  the  presence  of  this  fluid  which 
hindered  the  expansion  of  the  brain." 

Drainage  of  the  Fourth   Ventricle. — This  was   performed 

by  Mr.  Stiles  in  a  case  of  acquired  hydrocephalus  due  to  basal  meningitis 
(Bruce  and  Stiles,  Trans.  Edin.  Med.-Chir.  Soc,  1898,  vol.  xvii.  p.  y;^). 

The  patient,  jet.  13,  with  well-marked  evidence  of  congenital  syphilis,  presented 
symptoms  of  chronic  basal  meningitis — viz.,  irregular  pj^rexia,  persistent  head-retraction, 
nystagmus,  gradually  increasing  blindness,  great  weakness  and  emaciation.  This  con- 
dition becoming  critical,  vrith  marked  cyanosis  and  rigors,  it  was  decided  to  open  the 
fourth  ventricle  and  drain  the  ventricular  system.  Mr.  Stiles  trephined  in  the  middle 
line  over  the  lower  part  of  the  occipital  bone,  including  the  margin  of  the  foramen 
magnum,  and  enlarged  the  opening  by  forceps.     The  dura  mater  was  opened  after  the 
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occipital  sinus  had  been  secured  between  two  ligatures.  Separation  of  the  two  tonsils 
of  the  cerebellum  allowed  of  the  escape  of  much  cerebro-spinal  fluid  Immediate 
improvement  followed  the  operation,  and  lasted  for  a  M-eek,  when  there  was  again  a  rise 
of  temperature.  Death  occurred,  with  hyperpyrexia,  nineteen  days  after  the  operation, 
much  cerebro-spinal  fluid  having  drained  away  in  this  intervaL 

OPERATIVE  PROCEDURES  ON"  THE  BRAIN,  CHIEFLY 
FOR  THE  REMOVAL  OF  GROWTHS.* 

Preparation  of  the  Patient. — The  day  before  the  operation  the  patient's 
head  is  shaved,  cleansed  mth  soft  soap,  and  then  ether  or  turpentine. 
It  is  then  soaked  for  three  minutes  with  a  sohition  of  biniodide  of  mercurv 
in  methylated  spirit  (i  in  500).  This  is  washed  away  with  a  watery 
solution  of  biniodide  (i  in  2000),  and  an  antiseptic  dressing  applied.  The 
position  of  the  lesion  may  be  ascertained  by  measurements  taken  with 
every  precaution,  and  indicated  on  the  scalp  A^ith  silver-nitrate  solution. 
Finally,  the  patient  has  the  usual  purgative  administered  the  evening 
before,  followed  by  an  enema  on  the  morning  of  the  operation.  Anv 
course  of  bromides  should  be  suspended  for  a  week  before  tlie  operation. 

Anresthetic. — If  not  contraindicated.  a  hypodermic  injection  of  a  quarter' 
of  a  grain  of  morphinef  is  given,  and  then  chloroform  is  administered. 
The  object  of  giving  the  morphine  is  twofold :  in  the  first  place,  it  allows 
of  the  performance  of  a  prolonged  operation  A\ithout  the  necessity  of 
giving  a  large  amount  of  chloroform,  the  amount  actually  used  in  an 
operation  lasting  two  hours  being  very  small. 

The  second  reason  is  perhaps  the  more  important :  that  this  drug 
causes  well-marked  contraction  of  the  arterioles  of  the  central  nen'ous 
system,  and  that  consequently  an  incision  into  the  brain  is  accompanied 
by  very  little  oozing  if  the  patient  be  under  its  influence.  Mr.  Horsley 
has  not  used  ether  in  men,  fearing  that  it  Avould  produce  cerebral 
excitement ;  chloroform,  on  the  contrary,  producing  well-marked  de- 
pression. But  if  much  tendency  to  shock  existed,  or  if  it  were  needful 
to  keep  the  head  raised,  the  above  theoretical  considerations  would  be 
disregarded  in  favour  of  the  safer  anaesthetic, :|:  or  the  A.C.E.  mixture. 

*  Many  other  operations  on  the  brain — e.r;.,  for  abscess,  removal  of  bullets — have 
been  already  fully  considered.  Several  instances  of  removal  of  growths  have  also  been 
given  in  the  preceding  pages.  Mr.  Horsley  {Brit.  Med.  Journ..  Oct.  9,  1886,  and 
April  23,  1887)  first  insisted  on  the  majority  of  the  details  above  given. 

t  In  one  case,  a  child  of  4,  one-twentieth  of  a  grain  was  found  amply  sufficient. 
The  advisability  of  a  preliminary  injection  of  morphia  has  been  a  good  deal  disputed. 
Dr.  F.  W.  Hewitt,  in  his  most  careful  work  on  AuEesthetics,  p.  274,  thus  puts  the  matter 
succinctly :  "  In  feeble  or  exhausted  patients,  in  those  who  are  lethargic  or  semi- 
comatose, and  in  those  with  any  respiratory  difficulty,  I  am  convinced  that  the 
advantages  obtainable  from  morphine  are  not  sufficiently  weighty  to  counterbalance 
the  risks  attendant  upon  its  employment."  When  morphine  is  contraindicated. 
5j--5ij-  of  the  liquid  extract  of  ergot  may  be  given  half  an  hour  before  the  operation,  as 
advised  by  Prof.  Keen. 

%  Attention  is  also  called  to  the  startling  rapidity  with  which  a  patient  who  has 
roused  up  in  the  middle  of  one  of  these  prolonged  operations,  can  be  sent  off  again  in  a 
moment,  with  only  a  few  whiffs  of  the  drug,  and  that  thus  it  is  very  easy  to  give  too 
much  in  a  brief  space  of  time.  Mr.  Horsley  expresses  a  strong  opinion  that  this 
sensitiveness  to  the  action  of  the  anjesthetic  is  more  marked  when  the  dura  mater  is 
opened. 
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Treatinent  of  the  Wound. — The  liifi-li  mortality  accompanyiiif^-  trepliiii- 
m^  beiiijT  larc,'ely  due  to  septic  meningitis,  strict  antiseptic  precautions 
will  alone  give  safety. 

Line  of  Inciftion. — ^Ir.  Hoi'sley  disapproves  of  the  ordinary  crucial 
incision  as  inconvenient  at  the  time,  as  the  four  flaps  have  to  be  held 
out  of  the  way,  and  later  on  their  point  of  meeting,  a  weak  spot,  may 
aid  the  formation  of  a  hernia  cerebri.  If,  on  the  contrary,  a  semilunar 
flap  be  raised,  it  can  simply  be  thrown  back  and  requires  no  more 
holding ;  later  on,  the  advantage  of  such  a  large  flap,  which  can  be  laid 
down  like  the  lid  of  a  box,  will  be  obvious,  since,  being  continuous 
throughout,  it  offers  plent}''  of  resistance  to  the  upward-pushing  brain, 
which  the  point  of  meeting  of  four  cross-cuts  can  never  do  ;  this  indeed, 
on  the  contrary,  favouring  the  ver}'  thing  one  \\dshes  to  avoid.  The 
following  details  with  reference  to  raising  the  flap  ^^dll  not  be  out  of 
]ilace  here  : — (i)  All  the  parts  superficial  to  the  periosteum  must  be 
raised  with  the  flap.  (2)  The  curve  must  be  a  shallow  arc,  to  avoid 
cutting  collateral  vessels.  (3)  It  must  be  so  drawn  as  not  to  divide  the 
main  arterial  branches  supph'ing  that  part  of  the  scalp.  The  periosteum 
should  be  reflected  by  a  crucial  incision  from  an  area  corresponding  to 
the  first  tre])hine-hole,  and  subsequently  as  more  bone  is  cut  away. 
The  haemorrliage  from  any  large  flap  is  ver}^  free ;  it  is  best  met  by 
cutting  the  flaj?  boldly,  compressing  the  incision  as  it  is  made  with 
sterilised  pads,  and  then  catching  the  vessels,  one  by  one,  as  the  pads 
are  lifted. 

It  is  usually  important  to  indicate  on  the  bone  itself,  by  the  previous 
use  of  a  small  drill,  the  site  of  the  first  trephine-opening.  Careful 
outlining  of  this  on  the  shaven  scalp  Avill  be  of  no  avail  after  the  flap 
has  been  lifted  away.  Measuring  instruments  have  to  be  used  again, 
perhaps  ^Wthout  disinfection. 

Removal  of  the  Bone. — The  cranial  opening  should  always  be  sufficiently 
free.  A  cramped  opening  is  certain  to  defeat  the  object  of  the  operation 
in  the  case  of  a  oTo^^i;h.  Where  exploration  has  to  be  made,  an  efficient 
and  rapid  way  is  to  make  a  couple,  or  more,  of  trepliine-holes  at  the 
opposite  extremities  of  the  area  to  be  removed,  then  to  cut  half  through 
the  sides  of  such  an  area  with  a  Gigli's  saw,  and,  finalh^,  to  complete  the 
division  with  a  powerful  bone-forceps  (Fig.  114).  or  the  intervening  bone 
may  be  divided  with  the  forceps  of  De  Yilbiss  or  Keen.*  Braatz  (Cent, 
f.  Chir.,  1898,  No.  37)  discusses  at  length  the  various  means  for  trephin- 
ing and  raising  large  bone-flaps.  He  believes  the  use  of  Gigli's  saw  to 
be  the  best.  This  is  passed  between  the  dura  mater  and  the  bone 
through  small  trephine-openings  which  are  placed  at  convenient  intervals 

*  A  trephine  worked  by  an  electric  motor  or  surgical  engine  requires  much  skill  and 
care  in  maintaining  the  dura  mater  uninjured.  I  strongly  advise  practice  and 
familiarity  with  a  full-sized  trephine,  a  good  Hey's  saw,  e.ff.,  Mr.  Horsley's  modification 
of  this  instrument,  and  the  cutting-forceps  of  De  Yilbiss  (Fig.  115).  These  last  are  not  so 
well  kno^vn  in  England  as  they  deserve  to  be ;  I  owe  my  acquaintance  with  them  to 
that  most  courteous  and  modest  of  Americans,  Dr.  Eixford.  of  San  Francisco.  Those 
who  wish  to  be  familiar  Avith  the  modes  of  removing  part  of  the  cranium  by  trephiiies 
and  saws,  worked  with  different  motors,  will  find  the  needful  information  in  articles  by 
Dr.  S.  D.  Powell,  of  Xew  York  CMed.  Ann.,  1899,  p.  513),  and  Dursdale,  of  Xew  York  (in 
the  Xew  York  PoUc7inic,.Jvlj  15,  1897),  and  Down  Bros.'  Cat.,  1900,  p.  115.  See  also  the 
remarks,  p.  195  of  this  book. 
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in  the  line  of  the  flap  to  be  removed.  Another  method,  in  which  an 
ordinary  saw  is  emplo^'ed,  has  been  mentioned  at  p.  284.  It  is  obviousl\- 
only  to  be  used  by  experts  with  special  experience  in  this  branch  of 
surger}'.  Operations  on  the  brain,  \\diatever  means  is  em]:)loyed  of 
removing  the  skull,  will  be  conducted  in  two  stages  (p.  295).  Whatever 
instrument  is  used  to  divide  the  bone  after  the  trephining,  a  copper 
spatula,  or  one  of  Horsley's  spatulas  (Fig.  1 16).  should  be  introduced  at  the 


Gigli'b  thread-saw.     (Down  Bros.  Cat.) 

opening  to  separate  the  dura  mater  freely,  and  to  protect  this  as  the  saw 
or  forceps  are  used.  Where  it  is  possible  to  preserve  the  dura  mater 
intact,  the  portions  of  bone  removed  should  be  preserved  in  hot  sterilised 
saline  solution,  and.  at  the  end  of  the  operation,  placed  between  the  skin 
and  dura  mater,*  if  the  case  be  one  justifying  this  step  (p.  206). 


Steel  director  and  whalebone  guide  for  use  with  Gigli's  saw. 
Holes  are  first  made  with  a  small  trephine,  then  the  director  makes  a  way  for  the 
whalebone  guide,  threaded  with  silk.     The  guide  is  withdrawn,  leaving  the  silk  in 
situ;  the  silk  afterwards  assists  in  the  passage  of  the  Gigli's  saw.    (Down  Bros.'  Cat.) 

When  the  bone  removed  is  only  of  moderate  size,  e.g.,  that  of  an 
ordinary  trephine  crown,  it  maj^  be  replaced  in  one  piece,  especially 
in  young  subjects;  the  vitality  of  older  bone  is  better  secured  by  sub- 
dividing it  (Macewen).  Where  a  large  area  of  the  brain  has  been 
exposed,  it  will  be  well,  in  order  to  preserve  the  contour  of  the  skull,  to 


*  Though  the  vitality  of  the  fragments  has  invariably  been  perfectly  preserved.  Mr. 
Horsley  has  not,  so  far,  observed  much  ossification  of  the  cicatrix.  Where  a  large  ai'ca 
of  bone  has  been  removed,  a  perforated  celluloid  cap,  light,  but  very  strong,  is 
recommended. 
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n'|il;vcH'  llu-  whole  pii-t-c.  'I\)  proxidi*  draiii- 
ai>'e  and  prevent  necrosis,  snch  lar^e  ]}iece 
should  have  been  deejjly  notched,  or  freely 
punched  or  drilK'd  with  holes,  so  that  a  lat- 
tice-work and  not  solid  bone  is  left.  Such 
steps,  however,  seriousl_y  impair  the  vitality 
of  the  bone  and  often  lead  to  its  eventually 
not  surviving.  No  time  should  ever  be 
wasted  at  the  close  of  a  severe  operation 
in  replacing-  the  bone. 

Further  observations,  continued  over  a 
sufficient  time,  are  needed  before  we  can 
estimate  the  real  value  of  bone  reimplanted 
after  trephining.  In  cases  where  a  safety- 
valve  is  needed,  as  in  traumatic  epilepsj",  I 
consider  it  to  be  a  mistake  to  put  back  the 
bone,  whether  in  the  form  of  crowns  or 
divided  into  fragments.  The  former  will 
prevent  any  safety-valve  being  left,  which  is 
so  essential  for  the  varying  and  excitable  cir- 
culation beneath.  The  latter — reimplanta- 
tion of  the  fragments  after  they  have  been 
divided — is  likely  to  be  followed  by  their 
atrophy  and  absorption,  and  in  some  cases 
by  their  leading  to  irritation  and  thickening 
of  the  dura  mater  (Mr.  Mansell  Moullin, 
Brit.  Med.  Journ.,  voL  i.  1898,  p.  427). 

The  method  of  removing  a  large  flap  of 
soft  parts  and  bone,  by  cutting  through  it 
with  a  chisel,  which  has  found  favour  in 
Germany  (Wagner)  and  America  (Hartley, 
McBurney),  is  condemned  by  Mr.  Horsley 
as  harmful  and  inexpedient :  harmful  be- 
cause hammering  the  skull  must  increase 
the  shock,  and  inexpedient  inasmuch  as  the 
pericranium  has  no  osteogenetic  power,  and, 
therefore,  it  is  a  matter  of  no  moment 
^\■hether  it  be  retained  in  contact  with  the 
bone  or  no. 

Operation  in  Two  Stages.  —  To  avoid 
shock,  so  fatal  in  these  cases,  the  above 
course  has  been  advised  by  Mr.  Horsley  and 
Macewen.  The  latter  has  adopted  it  for  five 
years,  and  has  recorded  {loc.  supra  cit.)  three 
striking  cases  in  proof  of  its  value.  This 
step,  in  which  the  skull  is  first  sufficiently 
opened,  and  at  the  second  stage,  some 
daj^s  later,  the  growth  removed,  if  possible, 
not  only  diminishes  shock,  but  also,  by  sol- 
dering the  membranes  at  the  margin  of  the 
exposed  brain,  shuts  off  the  sub-dural  space, 
and  so  prevents  the  escape  of  blood  into  it. 
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Treatment  of  the  Dura  Mater. — This  should  1)('  incised  round  four- 
fifths  of  tlie  circumference  of  the  area  exposed,  at  ^  incli  distance  from 
the  edge  of  the  bone,  so  as  to  render  it  possible  to  stitch  the  edges 
together  afterwards.  The  dura  mater  is  best  opened  first  by  incision 
with  a  scalpel  or  sharp-pointed  bistoury,  and  then  by  blunt-pointed 
curved  scissors,  great  care  being  taken  not  to  wound  the  pai'ts  Ijeneath  : 
tenacidum-foi'ce]is  will  he  found  useful  here.  Tlie  main  branches  of 
the  middle  meningeal  are  best  secured  by  underrunning  before  they 
are  divided.     The  dura  mater  should  be  raised  with  much  gentleness, 


Fig.  115. 


Forceps  of  De  Vilbiss,  especially  adapted  for  the  division  of  the  bones  of  the  cranial  vault. 


as   if  any  adhesions  are  torn,  very  free  venous  haomorrhage  may  result 
(p.   227). 

Treatment  of  the  By^ain.^ — If  this,  after  incision  of  the  dura  mater, 
bulges  very  prominently  into  the  wound,  it  indicates  pathological  intra- 
cranial tension,  and  probably  a  tumour.f     Alterations  in  the  density 


*  Any  of  the  dura  mater  which  is  adherent  to  the  tumour  is  usually  much  altered.  If 
the  mischief  is  recent,  the  membrane  will  be  simply  highly  vascular.  In  advanced  cases 
it  may  be  yellowish,  and  in  some  instances,  on  separating  it  from  the  growth  beneath,  it 
is  found  to  be  of  a  dirty  reddish  colour.  In  all  cases  where  it  is  adherent  the  dura  mater 
must  be  freely  excised,  if  possible. 

t  In  some  cases  where  there  is  abundant  evidence  of  intracranial  tension  a  growth 
may  be  present,  but  out  of  the  range  of  the  operation.  Thus,  in  a  case  in  which  Dr. 
Weir  (_Ann.  of  Surg.,  June  1887)  trephined  over  the  npper  part  of  the  right  fissure  of 
Rolando  for  spasms  in  the  left  limbs  and  loss  of  power  in  the  left  leg,  no  growth  was 
found.  Death  took  place  ten  weeks  later,  and  a  spindle-celled  sarcoma,  apparently 
originating  in  the  pia  mater,  was  found  springing  from  the  lower  surface  of  the  left 
cerebellar  lobe,  displacing  the  medulla  forwards  to  the  right,  and  invading  the  fourth 
ventricle.  Dr.  L.  S.  Pilcher  (^Ann.  of  Surf/.,  March  1889)  relates  the  case  of  a  man  who 
presented  symptoms  which,  though  not  very  definite,  were  not  inconsistent  with  the 
existence  of  a  growth  in  the  left  angular  gyrus,  or  its  immediate  vicinity,  the  site  of  a 
previous  injury.     Trephining  being  performed,  the  dura  mater  and  brain  projected  so 
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of  the  brain  must  next  be  observed,  but  it  must  ])v  rememljerod 
that  cerebral  tumours  situated  beneatli  the  cortex  are  scarcely  to  b(^ 
detected,  save  by  exi)lorat(>ry  incision.  Dr.  Weir  (loc.  saj>ra  cit.) 
thinks  a  needle  of  very  little  value  in  exploration  of  a  growth.  A 
tumour  too  soft  to  be  detected  by  the  finger  \\'ill  not  be  recognised 
by  the  needle.  Furthermore,  two  cases  have  come  to  Prof.  Keen's 
knowledge  in  which  fatal  liasmorrhage  followed  its  use.  Careful 
palpation  and  the  insinuation  of  the  finger-tip  under  the  trephine- 
opening  are  preferable.  Prof.  Keen  (loc.  supra  cit.)  points  out  that 
the  brain  allows  of  gentle  i)ressure  very  readily,  and  that  the  finger 
can  be  inserted,  for  the  purpose  of  examination,  an  inch  all  round 
the  opening. 

Hcemorrhaije. — In  removing  a  portion  of  the  brain,  or  a  tumour, 
the  bleeding  which  has  been  so  much  dreaded  will  usually  cease  if 
the  wound  be  packed  for  a  few  minvites  A\'ith  strips  of  iodoform  gauze 
wa-ung  out  of  carbolic  acid  lotion  (i  in  20).  If  it  recur,  the  strips 
must  be  left  in.  The  value  of  a  preliminary  injection  of  morphine 
has  already  been  alluded  to,  and  Mr.  Horsley  further  points  out 
that,  owing  to  the  fact  of  the  main  vessels  remaining  in  the  pia  mater, 
they  can  be  raised  from  the  brain,  and  especially  out  of  the  sulci, 
so  as  to  allow  of  the  subjacent  brain  being  removed.  Other  means 
of  arresting  haemorrhage  are  boiling  water,  cooled  to  105°  or  110°; 
fine  catgut  ligatures  tied  without  jerking,  and  not  too  tightly;  or  Mr. 
Ballance's  method  (p.  265).  Mr.  Horsley  has  invented  a  combination 
of  fine  dissector  and  small  aneurysm-needle  w^ell  adapted  to  facilitate 
underrunning  and  ligature  of  the  vessels  of  the  pia  mater.  If  any 
bleeding  vessel  is  not  well  within  reach,  the  opening  must  be  enlarged 
to  get  at  it.  When  other  methods  fail,  Spencer  Wells's  forceps  may 
be  left  on  for  thirty-six  or  forty-eight  hours  ;  but  the  patient  must 
be  carefully  watched,  lest  his  restlessness  cause  the  friable  tissues  to 
give  way,  or  inflict  damage  on  his  brain.  The  treatment  of  heemor- 
rhage  from  the  meningeal  or  diploic  .vessels,  or  any  of  the  large 
venous  sinuses,  has  been  given  at  pp.  215,  229. 

Incision  of  the  Brain. — The  cuts  in  the  cortex  must  be  made  exactly 
vertical  to  the  surface.  If  possible,  portions  of  each  centre  should 
always  be  left,  so  that  the  representation  of  its  movements  may  never 
be  totally  destroyed.  A  portion  of  brain  removed  does  not  leave,  as 
might  have  been  supposed,  a  permanent  gap  with  vertical  sides,  for, 
in  a  very  short  time,  the  corona  radiata  forming  the  floor  of  the  pit 
bulges  almost  to  a  level  with  the  surrounding  cortex. 

Bifficulttj  in  Detectinr/  the  Groicth.* — This  may  arise  from  several 
causes,  (i)  The  want  of  distinctness  in  the  growth — in  other  words, 
its  close  resemblance  to  brain  substance.f  (2)  By  the  growth  being 
overlaid  by  normal  brain-substance  (pp.  280284).     (3)   By  change  in 


strongly  that,  after  the  former  had  been  reflected,  a  rent  took  phice  in  the  cortical 
portion,  \  inch  deep.  No  growth  was  found,  and  the  patient  died  thirty-eight  hours 
later  with  pulmonary  oedema.  The  necropsy  showed  an  infiltrating  glioma  in  "  the 
anterior  half  of  the  left  hemisphere." 

*  I  have  confined  myself  here  to  gliomata,  the  commonest  of  cerebral  tumours. 

f  "  A  glioma  may  be  of  a  pinkish-red  colour,  or  it  may  look  so  exactly  like  the  normal 
brain  substance  that  a  microscope  is  required  to  demonstrate  its  presence." — Dr.  Fagge, 
iledicine,  vol.  i.  p.  523. 
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the  growth — viz.,  hfemorrhage  from  its  thin-walled  vessels,  and.  later 
on,  caseation  of  the  coagula ;  these  conditions  being  likely  to  puzzle  the 
operator. 

Dijficidt)/  in  Isolating  the  Groidh. — (i)  This  may  be  due  to  the 
absence  of  a  capsule,  and  thus  to  the  infiltration  of  the  surrounding- 
parts.  Now  that  gliomata,  owing  to  the  operative  attacks  which  vnW 
be  made  iipon  them,  are  of  such  practical  importance  from  a  new  point 
of  view,  this  question  of  a  capsule  is  a  very  weighty  one.     It  seems  to 

Fig.  ii6. 


Combined  blunt  dissectors  and  spatulae  iii^ed  bj- Mr.  Horsley.  Tiiey  are  equally 
adapted  for  tbe  protection  of  the  dura  mater  under  the  saw,  or  for  the  separation  of 
a  growth  from  the  surrounding  brain.  They  also  act  as  flat  probes  in  testing  the 
depth  of  trephine-holes. 


be  a  disputed  point.  Thus,  in  Dr.  Bennett  and  Mr.  Godlee's  case  the 
glioma  was  found  to  be  "thinly  encapsuled,  but  quite  isolated  from  the 
surrounding  brain-substance."  Not  so,  however,  is  it  in  many  other 
cases.  Indeed,  the  chief  pathologists  speak  decisively  on  this  point. 
Dr.  Fagge  (loc.  supra  cit.)  wrote :  The  substance  of  glioma  "  is  always 
continuous  with  that  of  the  surrounding  cerebral  tissue,  for  there  is 
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never  a  eap.snle  *  as  with  some  sarcomata.  Indeed,  it  often  assumes  tlie 
form  of  the  j)art  in  whieh  it  grows,  so  that  one  might  imagine  the 
eorpus  striatum  or  tlie  thalamus,  or  some  particular  convolution,  to 
have  become  swollen  to  three  or  foi;r  times  its  usual  size." 

Dr.  Ferrier  Qirit.  Med.  Journ.,  Oct.  i,  1898,  p.  966)  says  on  this  point: 
"  It  is  xnifortunately  the  case  that  a  large  proportion  of  the  tumours 
which  invade  the  brain  are  of  an  infiltrating  character,  and  apt  to  recur 
in  s])ite  of  apjxirently  the  most  complete  extirpation.  One  can  scarcely 
hope  for  a  cure,  then-fore,  under  such  conditions;  but,  nevertheless, there 
are  many  cases  in  which  extirpation  of  such  tumours  has,  for  a  time  at 
least,  rescued  the  patient  from  impending  coma  and  death,  and  restored 
him  for  a  time  to  clearness  of  intellect  and  a  fair  degree  of  comfort." 
A  little  later  on  we  are  advised  that,  "  It  is,  on  the  whole,  better  not 
to  attempt  to  remove  a  tumoin-  which  proves  to  be  a  soft  infiltrating 
one  without  distinct  demarcation  from  the  healthy  brain-substance." 

(2)  Another  source  of  doubt  in  telling  when  a  glioma  not  encapsulated 
has  been  isolated,  arises  from  the  fact  that,  as  pointed  out  by  Dr.  Fagge 
(loc.  siqrra  cit.),  these  groA\i;hs,  in  common  with  all  the  less  circumscribed 
form  of  cerebral  tumours,  are  apt  to  set  up  morbid  changes  in  their 
immediate  vicinity,  usually  of  the  nature  of  softening,  partlj^  inflam- 
matory, partly  oedematous. 

If  a  cyst  be  found  it  should  be  completely  removed  if  possible.  If  this 
be  not  feasible,  all  the  more  superficial  part  should  be  cut  away,  the 
interior  wiped  over  with  a  stick  of  silver  nitrate,  and  packed  with 
iodoform  gauze. 

Excision  of  Cortex  Centres  for  E^nlej'Sij. — I  have  referred  to  this  matter 
fully  at  pp.  223,  230.  As  this  is  an  operation  which  may  be  repeated 
in  the  future,  it  will  be  well  to  mention  one  case  in  which  Prof.  Keen, 
of  Pliiladelphia  (Amer.  Journ.  Med.  Sci.,  Oct.  and  Nov.  1888),  excised  the 
centre  for  the  left  wrist  and  hand  in  an  epileptic  whose  fits  always  began 
in  the  left  hand.  Marked  success  followed  the  operation ;  but  the  need 
of  watching  any  case  for  a  long  period  before  a  success  is  claimed  has 
been  fully  explained  at  p.  230. 

The  patieut,  aged  20,  had  had  a  fall  on  his  head  when  13.  There  were  no  definite 
traces  of  this,  and  exploration  of  the  part  which  had  possibly  been  struck  detected 
nothing  abnormal.  Each  fit  invariably  began  in  the  left  arm  and  fingers.  The  thumb 
and  fingers  became  rigid  and  extended,  widely  separated,  the  hand  and  forearm  in 
a  right  line,  and  the  elbow  flexed.  Usually  both  legs  were  then  attacked,  the  left  usually 
before  the  right,  and  crossed  in  front  of  it ;  next,  the  face,  the  mouth  being  drawn  to  the 
left.     After  this  the  convulsions  became  generaL 

The  fissure  of  Eolando  having  been  marked  on  the  scalp  ;  in  order  to  indicate  it  on  the 
skuU  itself,  two  small  incisions  were  made  at  the  ends  of  the  line,  and  with  a  bone-gouge 
two  small  circles  were  made  tkrough  those  on  the  skuU.  A  i|-inch  trephine  was  then 
applied  with  the  centre-pin  ^  inch  behind  the  fissure  of  Eolando,  the  lower  margin  of 
the  trephine  being  about  J  inch  above  the  temporal  ridge.  The  crown  was  placed  in 
1-2000  bichloride  solution,  carefully  kept  at  T.  ioo°-io5°.  The  bone  and  dura  mater 
both  appeared  normal ;  no  bulging  was  observed,  and  the  pulsation  was  regular.  The 
dura  was  now  incised.  The  pia  was  very  much  infiltrated  with  serum,  producing 
an  (^edematous  layer  much  obscuring  the  brain  tissue,  especially  the  sulci  over  all  this 

*  The  glioma  "  is  distinguished  by  having  no  capsule,  but  merging  indefinitely  into 
the  tissue  around.  It  is  firm  and  tough,  otherwise  very  like  brain  tissue,  but  more 
pellucid." — Dr.  "Wilks  and  Dr.  Moxon,  Fat/i.  Anat..  p.  239. 
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area.  Two  convolutions,  running  obliquely  downwards  and  forwards,  crossed  the  tre- 
phine opening,  while  at  the  interior  border  a  third  convolution,  with,  apparently,  a  like 
direction,  came  into  view.  An  attempt  was  made  to  determine  which  was  the  Rolando 
fissure,  by  examining  the  depths  of  the  sulci,  but  as  both  were  about  i  inch  deep,  this 
gave  no  clue.  By  the  cyrtometer  (disinfected)  the  position  of  the  fissure  of  Rolando 
was  re-determined.  This  ran  in  the  middle  of  the  three  convolutions.  To  determine 
the  seat  of  the  hand-centre  a  faradaic  battery  was  used,  the  ends  of  the  wires  being 
wrapped  in  berated  cotton  dipped  in  bichloride  solution.  Stimulating  the  two  posterior 
convolutions  gave  no  results.  When  the  anterior  one  of  the  three  was  touched  the  hand 
instantly  moved,  the  vrrist  and  fingers  being  extended.  Above  this  centre  were  the 
shoulder  and  elbow  centres,  and  below,  that  for  the  face.  The  opening  in  the  skull  was 
now  enlarged,  and  the  portion  of  the  hand-centre  about  i^  inch  long,  as  ascertained 
by  the  battery,  was  then  incised  above  and  below  with  a  knife,  the  lower  incision  being 
g  inch  above  the  temporal  ridge.  The  lower  end  of  the  portion  to  be  removed  was  then 
lifted  up,  and  the  loosened  convolution  cut  away  with  scissors.  While  this  was  done, 
no  movement  was  perceived.  The  battery  wires  were  now  again  applied.  At  the 
remaining  part  of  the  convolution  above,  flexure  and  extension  of  the  left  elbow, 
elevation  and  abduction  of  the  shoulder,  were  noticed.  Touching  the  part  remaining 
below  produced  an  upward  movement  of  the  whole  left  face.  The  large  vessels  in  the 
brain  were  extremely  gently  tied  with  chromic  gut,  and  oozing  checked  by  hot  water 
and  cocaine  (4  per  cent.).  The  dura  mater  was  sewn  with  chromic  gut,  two  bundles 
of  horsehair  being  placed  beneath  it.  The  disc  of  bone  and  some  fifteen  pieces  removed 
were  replaced  on  the  dura.  Soon  after  the  patient  recovered  from  the  ether  he  had 
a  fit.  but  the  hand  did  not  move.  The  patient  made  a  good  recovery,  and  a  month  after 
the  operation  the  skuU  was  as  firm  on  one  side  as  the  other,  with  very  slight,  if  any, 
irregularity  where  the  pieces  of  bone  were  replaced.  The  fits  were  greatly  diminished, 
and  only  of  a  momentary  character,  practically  petit  mal.  There  was  no  convulsive 
movement  whatever ;  the  hands  and  wrist  were  as  before.  Seven  weeks  after  the 
operation  the  patient  wrote  that  motion  was  returning  in  the  left  hand.  Dr.  Keen 
thought  that  by  "  compensation  "  it  was  nearly  certain  that  in  time  control  over  the 
left  hand  would  be  regained  through  the  other  hand-centre. 

The  above  remarks  refer  to  attempts  to  remove  certain  definitel_v 
localised  small  centres.  The  following  words  of  Prof.  Macewen  (Brit. 
Med.  Journ.,A\ig.  ii,  1888)  have  an  important  bearing  on  this  matter, 
and,  from  his  wide  experience,  carry  great  weight: — "Can  the  motor 
area  be  removed  in  large  pieces  with  immunity  from  serious  conse- 
quences ?  If  this  region  be  of  such  psychical  importance  to  movement, 
and  destructive  cortical  lesions  in  it  are  followed  by  secondary  degene- 
ration of  the  motor  tracts,  then  excision  of  these  areas  will  necessarily 
induce  permanent  paralysis,  late  rigidity,  and  ultimate  structural  con- 
tracture. The  removal  of  large  wedges  from  the  brain,  especially  in  the 
motor  centres,  will  produce  serious  effects  upon  the  brain  as  a  whole, 
causing,  during  cicatrisation,  a  dragging  and  displacement  of  the 
neighbouring  parts,  with  .  final  anchoring  of  the  cerebrum  to  the 
cicatrix.*  ....  In  the  presence  of  a    stationary  cicatrix,  or   a    slow- 


*  "Anchoring  of  tJie  JJrain,  and  some  of  its  Coyisequonces. — When  injury  has  been 
inflicted  on  the  surface  of  the  cerebrum,  followed  by  plastic  effusion  and  cicatricial 
formation,  the  superficial  substance  is  apt  to  become  soldered  to  the  membranes  when 
these  remain  intact,  which  in  turn  may  be  soldered  to  the  skull,  or,  in  the  event  of  their 
detachment,  the  brain  may  become  directly  adherent  to  the  bone.  Thus,  the  surface  of 
the  brain  becomes  anchored  or  soldered  to  its  rigid  walls.  It  has  no  longer  the  free  play 
within  its  water-bed  to  expand  and  contract  according  to  the  varying  states  of  the 
circulation.  Each  variation  produces  a  dragging  of  the  brain  at  the  spot,  and  through 
it  the  whole  hemisphere  at  least  is  afEected.     Any  sudden  physical  effort  pulls  on  the 
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*;Ti»\\iiii;'  iUM)|)l;isin  in  the  motor  ;nva.  oc-t-asioiially  prodiiciiij^^  fits,  few- 
would  atteinj)t  tlu'  n'lnoval  of  such  a  large  wedge  of  tlu'  uiotor  region  as 
to  induee  penuaiu'nt  hemiplegia.  Even  when  the  fits  are  much  more 
numerous  and  aggravated,  it  is  serious  to  contemplate  the  production  of 
hemiplegia  while  attempting  the  cure  of  the  fits.  No  doubt  these 
i>pilepsies,  Avhen  long  continued,  especially  in  earlj^  life,  are  apt  to  lead 
to  great  and  extensive  instability  of  the  motor  cortex,  so  as  to  warp  the 
whole  cerebral  function,  and  ultimately  involve  life  itself.  Still,  how 
much  better  is  the  cure  by  the  removal  of  a  large  wedge,  involving  the 
greater  part  of  the  motor  area  ?  How  man}'  people  would  submit  to 
liave  their  upper  and  lower  limbs  on  the  same  side  of  the  body  am[)U- 
tated  at  their  proximal  points — for  this  is  what  the  hemiplegia  amounts 
to — in  the  process  of  cure  of  their  fits?  Numerous  epileptics  have  been 
asked  the  question  by  me,  but  none  have  expressed  their  willingness  to 
undergo  such  a  cure.  Even  had  the}'  done  so,  the  circumstances  would 
require  to  have  been  exceptional  to  induce  one  to  hazard  the  life  ot  the 

|)atient  for  so  poor  a  result Nor  is  the  removal  01  very  large 

tumoiii'S  and  large  wedges  of  brain  free  from  immediate  peril  to  life.  In 
several  instances  operated  on  elsewhere  death  has  ensued — one  while  the 
tumour  ^^•as  being  removed,  and  one  immediately  after  the  completion 
of  the  operation."' 

Closure  of  the  Wotmd. — All  l)leeding  having  stopped,  the  cut  dura 
mater  is  sutured  with  fine  catgut,  and  the  pieces  of  bone  are  placed  on 
it.  If  the  brain  bulges  much  when  the  dura  mater  is  being  sutured,  it 
should  be  depressed  with  a  copper  spatula,  while  the  edges  of  the  dura 
are  quickly  sutured  by  a  continuous  catgut  suture.  Koom  must  be 
left  for  drainage,  and  the  flap  secured  with  salmon-gut  and  horsehair 
sutures.  Mv.  Horsley  removes  the  drainage-tube,  which  is  to  be 
inserted  at  the  most  dependent  part  of  the  incision  (as  the  patient  lies 
in  bed),  at  the  end  of  twenty-four  hours,  and  makes  firm  but  gentle 
pressure  over  the  centre  of  the  flap.  The  tube  serves  to  remove  the 
steady  oozing  of  blood  and  serum  from  the  cut  surfaces,  which  takes 
l)lace  during  the  first  twenty-four  hours,  and  its  removal  at  the  end  of 
this  time  is  advised,  in  order  to  allow  of  a  certain  amount  of  tension  fi-om 
wound  exudation  to  occur  within  the  cavit}^ ;  this  tension  not  interfering 
^vith  primary  union  if  kept  within  proper  bounds,  while  it  secures 
pressure  on  the  brain  which  is  tending  to  extrude,  and  serves,  when  the 
wound  is  finally  healed,  to  separate  the  skin-flap  from  the  brain  beneath 
by  a  cushion  of  soft  connective  tissue.  If,  after  the  removal  of  the  tube, 
there  is  much  pain  and  throbbing  in  the  wound,  and  the  union  threatens 


brain,  producing  a  slight  shock,  a  momentary  disturbance  just  as  if  the  cerebrum  had 
received  a  blow.  Vertigo  results.  People  affected  in  this  way  cannot  rise  up  quickly,  or 
perform  any  sudden  movement  of  the  body  or  head,  without  experiencing  a  sensation  of 
giddiness,  which  sometimes  causes  them  to  drop.  Following  upon  this,  the  grey  matter 
of  the  cortex,  immediately  surrounding  the  cicatrix,  by  the  incessant  movement  is  apt 
to  become  unstable  and  produce  fits.  Some  cases  of  traumatic  epilepsy  are  thus  caused. 
Further,  if  the  cortical  irritation  be  continued,  encephalitis  is  occasionally  produced, 
often  appearing  in  a  chronic  form  and  long  remaining  so,  though  susceptible  of  being 
lit  up  into  an  acute  affection.  If  the  temperature  remain  high,  active  interference  is 
apt  to  induce  an  extension  of  the  encephalitis.  Operation  in  such  cases  should  be, 
when  possible,  postponed.  The  disregard  of  this  a<lvice  has,  to  my  knowledge,  in  one 
instance  hastened  the  fatal  issue,  encephalitis  becoming  rapidly  general." 
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to  break  clown,  the  edges  must  be  sufficienth^  separated  with  a  probe, 
gently  used,  in  the  track  of  the  drainage-tube. 

Causes  of  diflB.c\ilty  in  cerebral  operations  and  of  their  not  doing 
well : 

1.  The  ana?sthetic  not  being  well  taken  (p.  304). 

2.  Haemorrhage  (j).  309).  In  two  cases  the  haemorrhage  has  occurred 
some  little  time  after  the  operation,  and  has  been  dne  to  the  vomiting- 
after  the  aneesthetic. 

3.  Shock. 

4.  CEdema  of  the  lungs.  This  is  esjaecially  likely  after  prolonged 
operations,  where  it  has  been  needful  to  give  ether,  and  in  cases  where, 
for  some  time  before  the  operation,  the  patient  has  been  practically 
bedridden,  and  the  functions  at  a  very  low  ebb. 

5.  Hernia  cerebri.  This  may  occur  in  two  ways:  (a)  Immediately, 
during  the  operation,  in  a  case  where  there  is  much  evidence  of  intra- 
cranial pressure,  and  where  it  has  not  been  possible  to  remove  the  cause. 
Thus,  in  a  case  of  Dr.  Pilcher's  (loc.  supra  cit.),  the  projecting  cerebral 
mass  was  so  great  in  volume  and  so  tense  tliat  there  was  no  possibility 
of  returning  it  within  the  cranial  cavity  or  of  covering  it  by  the 
usual  flaps.  Accordingly  it  was  sliced  down  to  the  level  of  the  bone. 
(h)  Later  on,  it  may  point  to  unrelieved  tension,  as  in  a  case  of  mine  of 
cerebral  abscess  to  which  I  have  alluded  (p.  256),  and  in  which  a  good 
recovery  took  place  after  evacuation  of  the  re-collection  of  pus.  In  such 
a  case  constant  pressure  with  the  aid  of  a  piece  of  sheet-lead,  notched  or 
perforated  for  the  drainage-tube,  will  be  found  most  useful.  In  other 
and  more  numerous  cases  a  later  hernia  cerebri  indicates  septic  changes. 
Dr.  Macewen  thus  points  out  another  cause  :  "It  is  true  that  round 
many  neoplasms  there  is  a  zone  of  encephalitis,  and,  should  this  be 
extensive  and  of  the  nature  of  red  softening,  false  hernia  cerebri  is  prone 
to  form.  It  was  supposed  that  false  hernia  cerebri  was  entirely  due  to 
decomposition,  many  recent  writers  averring  that  it  cannot  occur  unless 
when  operations  are  conducted  non-antisej)tically,  basing  their  belief  on 
experimental  investigations  conducted  on  brains  in  a  physiological 
state.  Had  they  concluded  that  the  formation  of  false  hernia  cerebri, 
after  operations,  was  piincipally  caused  by  decomposition,  and  always 
so  when  it  occurred  after  operations  on  a  j^liysiological  cerebrum, 
they  would  have  been  right.  The  consistence  of  false  hernia  cerebri 
is  identical  Avith  red  softening  of  the  brain  occurring  in  idiopathic 
affections  in  which  there  had  been  no  operation.  In  one  instance,  in 
which  trephining  was  performed  for  the  relief  of  pressure  causing  total 
hemiplegia,  and  where  the  symjDtoms  indicated  either  acute  encephalitis 
or  abscess,  or  both,  the  moment  the  dura  mater  was  opened  a  large  mass 
of  encephalitis  protruded  through  the  membranes,  forming  a  false 
hernia  cerebri  on  the  surface  of  the  scalp.  This  encephalitis  was  not 
occasioned  by  septic  matter  introduced  through  a  wound,  as  it  occurred 
the  moment  the  wound  was  made.  Around  neoplasms  red  softening 
sometimes  exists,  and  interference  might  possibly  occasion  an  extension 
of  the  affection,  though  were  the  operation  conducted  with  strict  anti- 
septic precautions  the  possibility  of  its  formation  would  be  reduced  to  a 
minimum.  With  this  exception,  there  has  been  no  false  hernia  cerebri 
after  any  of  my  operations." 

6.  SepticiBmia. 
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7.   Jnipdssibility  of  coiuiilt'te  removal. 

(S.   HecniTeiu't'. 

In  some  cases  wlu'i'e  the  growth  has  nut  been  found,  or  where  its 
eoniplete  removal  has  not  been  possible,  the  symptoms  have  been 
materially  imin'oved  by  the  relief  given  to  the  pressure.  Thus,  in  the 
Jjitiicet  of  April  7,  1888,  a  case  under  the  care  of  Mr.  F.  A.  Heath  is 
i-e]X)rted.  in  which,  though  the  tumoiir  was  not  removed,  owing  to 
adhesions  to  the  anterior  fossa,  the  benefit  derived  from  the  relief  given 
to  the  }iressure  was  most  decided. 

The  paticMit  rocoverod  promptly  from  the  operation,  with  the  formation  of  a  hernia 
under  the  healed  scalp,  shortly  after  regained  a  considerable  power  of  motion  iia  the 
paretic  limbs,  remained  free  from  epileptic  attacks  for  over  two  mouths,  and  for  a  long 
time  was  rid  of  the  headache.  He  was  seen  thirteen  months  after  the  operation,  and, 
though  completely  blind,  could  walk  about  very  well.  Of  late  the  headache  had  returned 
and  the  epileptic  attacks  had  become  more  frequent. 

The  following  case  of  Fischer's,  of  Breslan  (Ceidr.  f.  Cliir.,  Bd.  xxix. 
1889),  bears  on  the  same  point. 

A  patient  was  admitted  with  complete  paralysis  of  the  right  arm,  which  had  been 
coming  on  for  a  year,  and  very  severe  headache  on  the  left  side.  The  right  leg  was  also 
weaker,  dragging  a  little  in  walking.  The  left  pre-central  convolution  was  exposed,  but 
no  trace  of  a  tumour  could  be  found.  The  patient  experienced  great  relief  from  the 
operation.  The  headache  was  gone,  the  arm-paralysis  was  less,  and  the  convulsions 
ceased.  Five  months  later  the  patient  began  to  complain  again,  the  paralysis  of  the 
right  arm  and  leg  having  increased,  and  epileptiform  seiziires  being  of  daily  occurrence. 
He  urged  repetition  of  the  operation.  The  skull  being  again  opened  at  the  same  place, 
a  red  lobulated  tumour  soon  bulged  up.  It  was  shelled  out  piecemeal  with  the  finger, 
as  it  continually  broke  off  on  pulling,  severe  hcemorrhage  resulting.  The  growth  was 
also  firmly  adherent  to  the  dura.  The  hole  in  the  brain  was  lightly  plugged  with 
iodoform  gauze.  All  symptoms  of  growth  were  again  in  abeyance.  Two  months  later 
the  patient  began  to  complain  again,  and  now  a  growth  grew  through  the  trephine 
opening.  The  necropsy  showed  that  the  growth  of  the  brain  had  been  completely 
removed.  The  recurrence  started  from  the  dura.  It  was  a  vascular  round-celled 
sarcoma. 

This  occurrence  of  improvement  in  the  symptoms,  due  to  relief 
given  to  the  intracranial  tension,  has  been  also  referred  to  at  pp.  292, 
293.  295. 


CHAPTER    IV. 
OPERATIONS    ON    THE    FACE. 

OPERATIONS    ON    THE    FIFTH    NERVE. 

As  the  surgeon  \vill  not  be  called  in  until  all  other  treatment  has  failed, 
and  the  patient  is  desirous  of  relief  as  radical  as  may  be,  neurectomy 
alone  will  be  described  here. 

With  regard  to  the  two  operations,  neurectomy  and  nerve-stretching, 
I  think  their  respective  value  may  be  summed  up  in  some  such  way  as 
this.  It  would  appear  from  Wagner's*  laborious  collection  of  135  cases 
of  neurectomy,  that  18  remained  cured  after  as  long  a  period  as  three 
years.  I  am  unable  to  find  an}^  case  of  nerve-stretching  reported  as 
cured  after  a  longer  period  of  watching  than  eight  months.f 

First  Division  of  Fifth  Nerve :  Neurectomy. 

Neurectomy. — The  incision  should  Ije  horizontal,  and  lie  below  the 
margin  of  the  eyebrow,  thus  leaving  little  scar.  The  supra-orbital  notch 
being  made  out|  by  firm  pressure  when  the  patient  is  under  an  anaes- 
thetic, the  eyebrow  is  drawn  up  and  the  eyelid  down,  and  an  incision 
li  inch  long  is  made  along  the  supra-orbital  margin,  with  its  centre 
opposite  to  the  notch.  The  skin,  occipito-frontalis,  orbicularis,  and 
pali:)ebral  ligament  being  divided,  the  cellular  tissue  is  separated,  the 
nerve  found  in  the  notch,  set  free,  traced  bac-k  as  far  as  possible  so  as 
to  include  the  supra-trochlear  if  that  be  feasible,  drawn  up  with  a 
strabismus  hook,  and  a  full  inch  removed.  The  wound  should  be  closed 
with  a  few  horsehair  sutui^es. 


*  Arch.f.  Chlr.,  Bd.  xi. 

t  For  a  reference  to  the  statistics  of  Hahn,  of  Berlin,  quoted  by  Dr.  Chandler  in 
his  tabulation  of  cases  (^Ncw  Yorlt  Med.  Record'),  and  for  Dr.  Gray's  tables  (Journ.  of 
Neurologij  and  Pmjchiatry,  May  1882),  I  am  indebted  to  a  paper  by  Dr.  G.  R.  Fowler 
QAnnnls  of  Sunjcry,  vol.  iii.  No.  4,  p.  269),  which  for  its  fulness  and  impartiality  is  well 
worthy  of  reference.  For  the  more  detailed  and  recent  account  of  these  and  all  opera- 
tions on  nerves,  I  would  refer  my  readers  to  M.  Chipault's  Chir.  o])er.  du  Sijstem'j 
Nerveux,  tt.  i.  et  ii.,  Paris,  1895. 

J  "  The  supra-orbital  notch  or  foramen  occupies  about  the  junction  of  the  inner  with 
the  middle  third  of  the  supra-orbital  margin.  From  this  point  a  perpendicular  line, 
drawn  with  a  slight  inclination  outwards,  so  as  to  cross  the  interval  between  the  two 
Ijicuspid  teeth  in  both  jaws,  passes  over  the  infra-orbital  and  the  mental  foramina.  Thc^ 
direction  of  these  two  lower  foramina  looks  towards  the  angle  of  the  nose." — Mr.  Holden. 
Landmarks  Medical  and  Surgical,  p.  6. 
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To  fhfilitato  tliat  ojH'ration.  tlic  ()i-1)ital  fat  must  l)e  depressed  with  a 
oc)i)i)er  sjmtula.  The  vessels  are  usually  wounded  and  give  a  little 
trouhle.  As  with  the  other  hranehes  of  the  fifth,  the  sujira-orbitai 
often  a])})ears   smaller  ihaii   it   does  in  the  dissecting-room. 

Snpra-trochlear  Nerve. — In  an  inveterate  case  of  neuralgia  of  the 
fu'st  di\"isi(.)n  of  the  lifth  nerve,  if  the  surgeon  does  not  feel  sin-e  that  he 
has  in  the  preceding  operation  got  behind  the  jjoint  of  origin  of  the 
supra-trochlear,  this  nerve  must  be  cut  down  upon.  Sir  W.  Mac  Cormac 
(Operations,  part  ii.  p.  467)  gives  the  folloAving  advice:  "The  position 
of  the  supra-trochlear  nei-ve  is  indicated  by  an  imaginaiy  line  drawn 
from  the  outer  angle  of  the  mouth  through  the  inner  canthvis  of  the  eye 
to  the  orbital  margin ;  at  this  point  the  nerve  will  be  found  as  a  single 
branch,  or  as  two  or  three  slender  filaments,  esca])ing  from  the  orbit 
above  the  pulley  of  the  superior  oblique.  ...  To  reach  the  nerve,  make 
a  convex  incision  at  the  superior  internal  angle  of  the  orbit,  immediately 
below  the  eyebrow,  and  search  for  the  ]iulley  of  the  superior  oblique, 
above  \\hich   the  nei've  riins." 

Second  Division  of  Fifth  Nerve  :  Neurectomy  and 
Nerve-stretching. 

Neurectomy. — Cases  jastifijimj. — Epileptiform  neuralgia  resisting  all 
other  treatment — e.f/.,  extraction  of  teeth,  the  continuous  current,  &c. 
Cases  in  which  life  is  a  burden,  where,  owing  to  the  frequent  recurrence 
from  the  slightest  touch,  from  a  draught  of  air,  or  taking  food,*  the 
patient  is  unfit  for  work,  sleepless  and  emaciating,  and,  perha2:)s,  becom- 
ing a  morphia  liahUue. 

Douhtful  Cases. —  Cases  in  which  the  neuralgia  is  ascending — viz.. 
attacking  first  the  inferior  dental,  then  the  superior  maxillary,  and  so 
on,  in  spite  of  operation.  Here  the  severer  operation  given  at  p.  327 
may  be  required.  If  other  conditions  are  favourable,  age  does  not 
necessarily  prohibit  the  operation. f 

Operations. — These  may  be  classed  under  three  heads.  A.  Antral, 
the  nerve  being  reached  from  the  front  through  the  anterior  and  pos- 
terior wall  of  the  antrum.  B.  Orbital.  This  method  is  a  modification 
of  the  first.  The  advantage  is  that  the  antrum  is  not  opened,  the  nen'e 
being  followed  back  in  its  canal  in  the  floor  of  the  orbit  (Wagner, 
Horsley).  As  Mr.  Horsley  (Brit.  Med.  Journ.,  vol.  ii.  1891,  p.  1 142) 
allows  that  in  this  method  the  antrum  is  liable  to  be  opened — though  if 
this  haj)pen  the  inconvenience  is  slight — and  as  the  antral  method  gives 
more  room  for  what  is  a  difficult  operation,  I  do  not  recommend  the 
orbital  modification.  C.  Pterygo- maxillary,  Liicke  (Zeitsch.  f.  Chir., 
1875),  Lossen  (Centr.  f.  Chir.,  1876),  Braun  (Centr.f.  Chir.,  1882).  Here 
the  nerve  is  reached  in  the  spheno-maxillary  fossa,  not  from  the  front, 

*  In  a  patient  of  Dr.  Fowler's  QAnnals  of  Surgery,  vol.  iii.  No.  4,  p.  300)  '•  every 
attempt  to  receive  food  upon  that  side  of  the  mouth  was  followed  by  exacerbations  of 
pain  of  the  most  frightful  character.  It  was  only  by  lying  upon  the  opposite  side,  and 
having  a  funnel  passed  back  to  the  pharynx,  so  as  to  guide  the  stream  away  from  the 
diseased  side,  that  he  was  enabled  to  take  food  at  all,  and  that  of  a  liquid  character." 

t  Dr.  Maclean,  of  Detroit,  in  a  discussion  on  "  A  Case  of  Excision  of  the  Inferior 
Dental  Nerve,  by  Dr.  Mears"  QTran.^.  Amer.  Surg.  Assoc,  vol.  ii.  p.  485),  mentioned 
two  cases  of  men,  aged  72  and  69,  in  the  first  of  whom  he  excised  the  infra-orbital  and 
inferior  dental,  and  in  the  second  the  supra-  and  infra-orbital,  nerves  successfully,  the 
good  result  having  lasted  six  years  in  the  first  case. 
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but  at  the  side,  by  an  operation  wliich  turns  down  the  zygoma  and 
masseter,  and  is  similar  to  that  described  as  Rose's  (p.  322).  The 
advantages  claimed  are  that  the  antrum  is  not  opened,  an  objection  to 
which  I  have  alluded  above.  Again,  the  scar,  being  placed  at  the  side, 
is  less  prominent  when  the  patient  is  looked  at  full-face.  In  replj^  to 
this,  I  would  say  that  in  the  only  case  (p.  324)  in  Avhich  I  have  peirformed 
Carnochan's  operation,  the  scar  was  subsequently  very  little  noticeable. 
As  I  look  upon  the  pterygo-maxillary  operation  as  graver  than  Carno- 
chan's, more  troublesome  from  bleeding,  more  risky  of  grave  septic 
results  from  its  relations  {e.g.,  the  pterygoid  plexus),  and  more  certain 
to  be  followed  b}'  stiffness  of  the  jaAv,  I  should  only  perform  it  in  cases 
where  it  was  probable  that  the  third  division  should  be  resected  at 
the  foramen  ovale,  as  well  as  the  second  in  the  spheno-maxillary  fossa 
or  at  the  foramen  rotundum. 

Antral  Operation. — This,  often  known  as  Carnochan's,  has  the 
advantage  of  removing  the  whole  of  the  second  division  of  the  fifth, 
together  with  the  spheno-palatine  ganglion  as  far  back  as  the  foramen 
rotundum,  the  nerve  forming  the  guide  to  the  surgeon  from  the  surface 
backwards. 

Carnochan  (Amer.  Journ.  Med.  Sci,  1858,  p.  136)  looked  upon  the 
removal  of  Meckel's  ganglion  as  the  key  of  the  operation.  Whether  or  no 
his  view  was  right,  that  this  body  could  be  likened  to  a  galvanic  battery, 
keeping  up  a  continuous  supply  of  "  morbid  nervous  sensibilit}*,"  there 
is  no  doubt  that  removal  of  the  nerve  bei/ond  the  ganglion  is  strongly 
advisable,  as  by  this  step  the  spheno-palatine  branches  to  the  gums 
are  also  removed.  As  pointed  out  by  Mr.  Chavasse  (Med.-Chir.  Trans., 
vol.  Ixvii.  p.  151)  and  Mr.  Clutton  {St.  Thomas's  Hosp.  Mep.,  vol.  xv. 
p.  213),  removal  of  the  nerve  beyond  Meckel's  ganglion  ensures  the 
disconnection  of  the  posterior  dental  nerve*  from  the  brain,  which  is 
probably  the  explanation  of  the  success  which  follows  the  operation. 

An  anaesthetic  having  been  given,  and  the  parts  shaved  f  and  cleansed, 
a  T-incision  is  made  with  the  horizontal  portion  reaching  from  canthus 
to  canthus  just  below  the  orbit,  and  the  vertical  one  running  down  close 
to  the  angle  of  the  mouth.  -The  flai:)s  thus  marked  out  being  reflected 
and  all  haemorrhage  stopped,  the  infra-orbital  nerve  is  defined,  cut  as 
long  as  possible,  and  a  piece  of  silk  tied  round  it  to  make  it  serve  as  a 
guide. 

A  ^-inch  trephine  is  then  applied  just  below,  and  including,  the 
infra-orbital  foramen,  so  as  to  remove  the  anterior  wall  of  the  antrum ; 
next,  the  same  sized  or  a  j-inch  trephine  is  applied  to  the  posterior  wall 
of  this  cavity  so  as  to  expose  the  spheno-maxillary  fossa.  Free  and 
troublesome  hemorrhage  must  be  expected,  partly  from  the  vascular 
facial  bone,^  partly  from  the  mucous  membrane  of  the  antrum,  and  in 

*  In  both  of  Mr.  Chavasse's  cases  the  commeucement  of  the  pain  was  invariably 
referred  to  the  periphery  of  the  posterior  dental  branches,  and  it  appeared  very  doubtful 
if  stretching  would  have  had  any  effect  on  slender  branches  at  sonae  distance  from  the 
extension  point.  Both  of  these  cases  remained  practically  well  two  years  and  a  year 
and  a  half  respectively  after  the  operation. 

f  In  one  of  Mr.  Glutton's  cases  this  could  not  have  been  borne  before.  Eecurrence, 
slight  and  relieved  by  quinine,  ensued  in  both  of  Mr.  Glutton's  cases  within  the  year. 

%  The  superficial  hagmorrhage  will  be  all  the  freer  in  proportion  as  the  part  has  been 
recently  submitted  to  blistering,  liniments,  &c. 
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the  fossji  itself,  where  tlie  l)lee(Hiin'  is  always  eiipioiis,  from  liie  terminal 
liraiiehes  of  the  internal  maxillary.  Pressure  with  small  g'auze  pledjvets 
in  holders  may  he  relied  u])on.  The  next  ste[)  is  to  open  up  the  infra- 
orbital canal  with  a  small  chisel;  strong'  scissors  or  line  cutting-pliers 
being  used  to  enlarge  the  wound. 

During  the  operation,  if  daylight  fail,  a  laryngeal  mirror  and  artificial 
(or  electric)  light  will  greatly  help  the  surgeon. 

The  nerve  being  now  l)rought  into  tlie  posterior  trephine-aperture,  it 
is  traced  into  the  spheno-maxillary  fossa,  which  it  enters  through  the 
foramen  rotunduni.  Being  kept  on  the  stretch  by  means  of  the  piece 
of  silk,  it  is  severed  with  long,  delicate,  curved  scissors  as  far  back  and 
as  near  the  foramen  as  possible.  If  it  is  still  lield  by  filaments  passing 
downwards  (spheno-palat  ine  branches),  these  should  be  also  divided  with 
scissors.  Mr.  Glutton  considers  that  the  total  length  of  nerve  removed 
from  the  infra-orbital  foramen  to  the  foramen  rotmidum  should  be  at 
least  if  inch,  without  including  any  of  its  branches.  Sterilised  iodoform 
should  be  dusted  in  at  once,  and  the  wound  plugged  temporarily  with 
strips  of  sterilised  iodoform  gauze.  When  all  hsemorrhage  has  stopped, 
these  are  removed,  and  the  spheno-maxillary  fossa  and  antrum  are 
lightly  plugged  with  the  same  material.  The  flaps  are  partially  adjusted 
with  a  few  points  of  suture,  leaving  room  for  drainage  and  the  removal 
of  the  strips.'" 

DiflB.cxilties  which  may  be  met  with  during  the  Operation,— 
I.  Haemorrhage.  2.  The  nerve  breaking,  or  being  divided  prematurel}^ 
3.  A  deep  wound,  difficult  to  illuminate,  especially  if  the  antrum  is  deep 
between  the  two  trephine  wounds. 

After  any  of  these  operations  on  the  fifth  nerve  the  patient  should  be 
strictly  cautioned  to  avoid  exposure  to  any  of  the  causes  of  a  return  of 
his  enemy.     The  chief  are  given  below  (p.  331). 

Operations  on  the  Third  Division  of  the  Fifth  Nerve. 

— I  shall  describe  here  neurectomy,  first  of  the  inferior  dental,  a  nerve 
so  commonly  the  seat  of  neuralgia ;  then  of  the  lingual  gustatory,  which 
is  much  less  frequently  affected ;  and,  lastly,  operations  by  which  the 
trunk  can  be  reached  at  the  foramen  ovale,  part  of  the  Gasserian 
ganglion  removed,  and  the  second  division  attacked  at  the  same  time. 

Inferior  Dental:  Neurectomy. — This  nerve  ma}-  be  attacked 

in  three  places — at  the  mental  foramen,  in  the  dental  canal,  and  above 
the  dental  canal.  Experience  has  shown  that  the  relief  after  the  first 
two  methods  is  so  transitory  that  the  higher  operation  should  always 
be  resorted  to.  The  best  method  is  that  by  which  the  nerve  is  reachtnl 
through  widening  the  sigmoid  notch.  This  is  practically  an  old  oj^era- 
tion  of  Velpeau's,  much  improved  and  modified  according  to  the  needs 
of  modern  siirgery  by  Mr.  Horsley  (Brit.  Med.  Journ.,  vol.  ii.  1 89 1 ,  p.  1 1 9) 
and  Mr.  Rose  (ibid.,  vol.  i.  1892,  p.  160).  The  face  having  been  shaved 
and  cleansed,  the  external  meatus  cleansed  and  ])lugged  with  aseptic 
wool,  the  patient  is  placed  under  an  angesthetic,  and  an  incision  is  made, 
starting  from  about  the  middle  of  the  zj^goma,  passing  backwards  and 
downwards  in  front  of  the  tragus  to  the  angle  of  the  jaw,  and  then 
forwards   as  far  as  a   spot  just   behind   the  facial    artery.      The  flap, 

*  To  be  removecl  in  twenty-four  or  forty-eight  hours,  according  to  the  amount  of 
h:i3morrhagc  met  with  during  the  operation. 
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consisting  of  skin  and  superficial  fascia  onh',  is  raised  forwards  as  far 
as  the  anterior  border  of  the  masseter,  and  the  edge  of  the  parotid  and 
the  lower  border  of  Stenson's  duct  are  then  clearly  defined.  The  greatest 
care  must  be  taken  during  the  above  step  not  to  divide  any  of  the 
branches  of  the  facial  nerve  or  to  injure  any  of  the  lobules  of  the  parotid 
gland.  The  flap  having  been  turned  forward  and  covered  b}^  sterilised 
gauze,  the  masseteric  fascia  and  muscle  are  divided  down  to  the  bone 
horizontallv  between  Stenson's  duct  and  the  highest  branch  of  the  facial 
nerve  below  it.  The  muscle  and  periosteum  are  then  separated  by 
blunt  raspatories  with  sufficient  freedom  to  expose  the  sigmoid  notch 
and  the  adjacent  parts  of  the  coronoid  and  condyloid  process.  Smart 
oozing  must  be  expected  from  the  masseteric  arter}^  and  arrested  by 
firmly  applied  sponge-pressure.  The  next  step  consists  in  enlarging  the 
sigmoid  notch  as  far  as  the  upper  orifice  of  the  dental  canal.  This  is 
done  bv  applying  a  |-inch  trephine  in  such  a  way  as  to  leave  between 
it  and  the  notch  a  narrow  bridge  of  bone,  subsequently  clipped  away  with 
bone-forceps.  Great  care  must  be  taken,  owing  to  the  varying  thickness 
of  the  bone,  in  the  use  of  the  trephine ;  otherwise  the  inferior  dental 
artery  ^^ill  be  wounded  or  the  bone  fractured.*  De  Vilbiss's  forceps 
fp.  308)  will  very  likely  be  useful  here.  The  bone  having  been  removed 
sufficiently,  some  loose  yellow  fat  usually  comes  into  view,  and,  to  avoid 
bleeding,  the  inferior  dental  and  the  internal  maxillary,  if  this  be  in  the 
way,  should  be  secured  between  two  ligatures.  The  *  inferior  dental 
nerve  is  next  identified  and  secured  by  a  silk  ligature.  \  The  external 
pterygoid  having  been  levered  upwards,  or  divided  if  needful,  the  nerve 
is  followed  close  up  to  the  foramen  ovale,  and  divided  as  high  up  and 
as  low  down  as  possible.  The  lingual  nerve,  which  lies  somewhat 
anteriorly  and  on  a  deeper  plane,  is  then  treated  in  a  similar  way.  Any 
venous  bleeding  which  cannot  be  dealt  with  by  ligature  should  be  met 
by  firm  pressure  ^^ith  aseptic  gauze.  The  wound,  carefully  kept  aseptic 
throughout,  is  now  thoroughly  dried,  a  small  drainage-tube  inserted 
if  there  be  still  much  oozing  or  if  the  parts  have  been  much  disturbed, 
and  the  wound  accuratelv  united  with  horsehair  sutures. 

Lingual  Gustatory:  Neurectomy  within  the  Mouth.— 

In  a  few  cases  of  epithelioma  of  the  tongue,  not  admitting  of  removal, 
this  operation  may  be  performed  in  the  hope  of  relieving  the  pain,  and 
diminishing  the  rapidity  of  the  gro\^i;h,  the  profuseness  of  the  foetid 
dribbling  saliva,  &c.  In  another  small  group  of  cases,  neuralgia  of  the 
tongue,  resisting  other  treatment,  this  operation  may  be  resorted  to  with 
entire  success. 

The  best  method  is  that  of  Roser,  of  Marburg,  who  introduced  it  in 
1855,  though  it  is  knoA\ni  in  France  as  the  operation  of  Letievant 
(Chabot,  Chirurg.  operat.,  p.  134).  The  mouth  having  been  A^idely 
opened  in  a  good  light,  and  the  tongue  drawn  over  to  the  opposite  side, 
an  incision  is  made  in  the  fold  of  mucous  membrane  between  the  side  of 
the  tongue  and  the  gum,  the  centre  of  the  incision  being  opposite  to 
the  last  molar  tooth.  The  overlying  mucous  membrane  is  here  so  thin 
that  the  nerve  can  usuallv  be  seen  below  it.     The  nerve  having  been 


*  To  avoid  this  last  complication  Mr.  Horsley  advises  first  drilling  the  bone  with  a 
row  of  holes  along  the  line  of  the  part  to  be  removed,  and  tlicn  cutting  it  out  with 
curved  bone-forceps  (loc.  supra  cit.,  p.  1193,  Fig.  2). 
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exposed  wIum-c  it  lies  ])t'neath  iiuicous  incniljraiu'  only,  just  bft'oi'c  il  (lij).s 
beneath  the  myo-hyoid,  i.s  raised  with  an  aneui-ysni-needle,  and  a  full 
inch  removed.  The  only  after-ti-eatnient  re(jnii'ed  is  the  frequent  use  of 
a  mouth-wash. 

I  have  performed  this  operation  on  two  occasions.  In  one  the  patient 
remained  absolutely  fi-ee  from  her  neuralgia  for  twelve  months,  after 
which  there  was  some  recurrence  owing  to  her  entire  neglect  to  avail 
herself  of  the  fresh  air  and  rest  which  were  so  necessary  in  this  case. 
The  second  ])atient  was  operated  on  only  three  months  ago,  <in  intt-i'val 
much  too  short  to  allow  of  drawing  a  conclusion. 

Removal,  more  or  less  complete,  of  the  Gasserian 
Ganglion.— Neurectomy  of  the  Third  and  Second  Divi- 
sions of  the  Fifth  Nerve  in  front  of  the  Ganglion. — 
Division  of  the  Sensory  Root  of  the  Fifth  Nerve. 

These  operations  are  justified  by  the  fact  that,  as  a  ride,  neuralgia 
returns  within  a  period  of  nine  months  to  two  years  after  neurectomy 
of  the  trunks  and  branches  of  the  fifth  nerve  by  any  other  operative  steps. 

How  far  these  much  graver  operations  will  produce  complete  cures 
must  at  present  be  uncertain,  as  in  several  of  the  reported  cases  the 
history  is  only  carried  up  to  a  few  months  after  the  operation.  Accounts 
brought  up  to  date  of  the  cases  which  were  earliest  reported  are  much 
needed.  It  remains  to  add  that  the  results  of  the  chief  operators,  A\diile 
warning  us  as  to  the  high  mortality  which  still  accompanies  the  operation 
{infra,  p.  328),  are  encouraging  on  the  subject  of  recurrence.  Thus, 
Prof.  Keen,  of  Philadelphia,  who  has  operated  by  the  intracranial 
method  in  fourteen  cases  {On  Besedion  of  the  Gasserian  Gan(jlion,  vith 
a  Patholoijical  Report  on  the  Ganglia  hy  Prof.  Spillef.,  1898),  writes: 
"  What  has  been  the  history  of  the  cases  as  to  cure  ?  So  far  as  I  kno^^', 
there  have  been  only  four  cases  in  which  the  pain  has  returned;  one 
reported  by  Rose,  one  by  Dana,  and  two  by  myself.  But  I  especially 
desire  to  call  attention  to  the  fact  that  my  own  two  cases  of  recurrence 
were  my  first  two  operations  ;  that  in  Case  I.  no  microscopical  examination 
of  the  fragments  was  made,  and  in  Case  II.  the  examination  revealed  no 
ganglionic  cells  or  nerve-fibres.  Case  I.,  as  I  now  look  at  it,  was  imperfectly 
done,  and  Case  II.  still  more  so.  Therefore  the  recurrence  of  pain  in 
these  two  cases  cannot  be  used  as  an  argument  against  the  removal  of  the 
ganglion.  In  addition  to  the  above,  Krause  has  reported  one  case  in  which 
the  sensory  root  was  found  diseased,  and  the  pain  returned  on  the  other 
side  of  the  face.  We  can  conclude,  therefore,  in  general,  as  the  result  of 
experience  in  over  100  cases  of  intracranial  operation,  that,  practically, 
the  pain  will  not  return  in  over  i  or  2  per  cent,  in  any  such  severity  as 
to  liken  it  to  the  original  disease,  and  that  it  will  not  return  at  all  in 
more  than  4  or  5  per  cent."  Dr.  Tiffany,  of  Baltimore,  who  has  afforded 
much  help  to  surgeons  in  this  matter  by  his  article  with  a  collection  of 
108  cases  {Trans.  Arner.  Surr/.  Assoc,  1896,  p.  i),  shows  that  while  recur- 
rence of  pain  may  follow  intracranial  excision  of  branches  of  the  fifth 
nerve  close  to  the  ganglion,  recurrence  has  not  been  observed  in  those 
cases  in  which  the  ganglion  itself  has  been  known  to  be  removed.  "  The 
place  where  the  ganglion  was  supposed  to  be  by  the  operator  has  been 
curetted,  or  pieces  of  tissue  picked  away  with  pincers,  more  or  less  in 
the  dark :  this  does  not  constitute  known  removal ;  it  does  constitute 
attempted  removal — a  very  different  thing." 
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Tlie  above  operative  ste])S  can  be  here  described  under  the  following 
head> : — 

A.  Extracranial  Method. — By  this  the  ganglion  and  the  second  and 
third  branches  are  reached  by  trephining  at  the  base  of  the  skull  from 
without.  This  method  has  been  brought  into  prominence  in  this  country* 
by  Mr.  W.  Rose,  whose  name  it  bears. 

B.  Intracranial  Method. — Here  the  ganglion  and  the  nerve  trunks 
are  got  at  within  the  middle  fossa,  the  attack  being  made  through  the 
side  of  the  skull  (Horsley,  Krause,  Hartley). 

A.  Extracranial  Method :  Rose's  Operation.* — Stage  i.  Beflectifm 
of  Shin  Flaji. — Tlie  operative  area  and  tlie  external  meatus  are  first 
carefully  sterilised  (p.  304),  and  the  eyelids  secured  in  apposition  by 
horsehair  sutures,  the  precaution  given  at  p.  327  being  taken  here 
also.  The  incision  through  the  skin  and  superficial  fascia  only  is  made 
from  a  point  near  the  outer  canthus,  about  half  an  inch  below  the 
external  angular  process  of  the  frontal  bone,  backwards  along  the  upper 
border  of  the  zygoma  to  its  posterior  extremity,  then  downwards  just  in 
front  of  the  ear  to  the  angle  of  the  jaw,  and  finally  forwards  along  the 
horizontal  ramus  as  far  as  the  facial  vessels.  The  semicircular  skin  flap 
is  raised  ^^^thout  any  damage  to  the  facial  nerve  or  Stenson's  duct,  and 
is  carefully  protected  with  a  gauze  dressing  from  any  drops  of  the 
anaesthetic  or  other  contanrination.  Stage  ii.  Exposure  of  the  Pterygoid 
Space. — ^An  incision  having  been  made  along  the  whole  length  of  the 
zygoma,  the  periosteum  is  carefully  detached.  Two  holes  are  then  drilled 
through  the  root  of  the  zygoma, f  and  two  anteriorh-  through  the 
zygomatic  process  of  the  malar  bone.  These  are  to  admit  of  subsequent 
■niring  of  the  bone,  and  so  to  ensure  union  without  necrosis.  The  bone 
is  then  divided  between  them,  posteriorly  as  near  the  root  of  the  zygoma 
as  possible,  anteriorly  in  a  direction  obliquely  downwards  and  forwards. 
The  zygoma  is  then  displaced  downwards  and  back^vards  together  with 
the  masseter.  this  step  being  facilitated  by  the  division  of  the  muscular 
fibres  attached  anteriorly  to  the  malar  bone.  Some  loose  celhdar  tissue 
being  next  removed,  the  coronoid  process  and  temporal  tendon  are 
exposed,  and  the  former  process  is  divided  obliquely  downwards  and 
fonvards  as  low  down  as  possible.  It  is  then  turned  upwards  and,  with 
the  tendon,  cut  away,  as,  owing  to  the  subsequent  wasting  of  the  muscles 
of  mastication,  there  is  no  object  in  leaving  it,  and  even,'  additional  atom 
of  space  will  be  found  most  helpful  in  a  wound-area  so  small  and  so 
crowded  with  important  structures.  Stage  iii.  Exposure  of  the  Foramen 
Ovale. — It  is  here  that  the  real  difiBculties  of  what  is  one  of  the  most 
complicated  operations  in  surgery  commence.  Removal  of  a  little 
cellular  fatty  tissue  will  expose  the  external  pteiygoid  and,  probably, 
the  internal  maxillary  artery  lying  upon  it.  This  vessel  having  been 
divided  and  removed  between  two  ligatures,  the  inferior  dental  and 
lingual  gustatoiy  should  next  be  identified  (if  not  divided  at  a  previous 

*  Mr.  Eose  has  described  this  operation  with  fuU  details  (^Brit.  Med.  Jotirn.,  voL  i. 
1892,  p.  261).  In  reading  Mr.  Eose's  account  of  his  operation,  and  in  weighing  his 
recommendation  of  it,  we  must  rememl>er  that  he  is  speaking  from  a  personal  experience 
of  five  cases. 

f  In  my  case  I  dispensed  with  the  first  two.  The  wound,  though  tested  severely 
(p.  324),  healed  by  primary  union. 
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oj)eration)  a1  \\\r  lower  IxirdiT  of  llie  muscle  and  secured  wirli  silk 
ligatures  as  guides.  I  may  here  remind  my  younger  readers  that  these 
nerve  trunks  are  nu;ch  softer  and  look  smaller  in  life  than  they  do  in 
the  dissected  subject.  In  order  to  ex])ose  the  foramen,  the  muscle  is 
removed  partly  by  picking  it  away  piecemeal  with  forceps,  partly  by 
scra]>ing  with  curettes.  By  this  means  the  under  surface  of  the  great 
wing  of  the  sphenoid  and  the  external  pterygoid  ])late  are  exposed.  The 
foramen  ovale  is  now  to  be  brought  into  view — a  matter  often  of  great 
difficulty,  and  occasional  reference  to  a  skull  held  by  an  assistant  will  be 
a  considerable  help  in  indicating  its  position  to  the  surrounding  structures. 
Its  relation — usually  a  little  behind  and  external — to  the  root  of  the 
external  pterygoid  plate  is  one  of  the  best  guides,  but  this  is  not  quite 
constant.  Following  up  the  nerves  by  means  of  the  silk  ligature  is,  after 
all,  the  only  reliable  guide  to  the  foramen,  and  to  })lacing  a  probe  in  it. 
The  chief  difficulties  here  are  ( i )  the  very  contracted  space  in  which  the 
opei'ator  has  to  work  very  deeply,  with  important  sti'uctures  hampering 
him  by  their  closeness — e.r/.,  the  foramen  spinosum  and  middle  meningeal 
artery,  and  the  Eustachian  tube,  which  lie  just  internal  and  posterior  to 
the  foramen.  The  operator  should  keep  scrupulously  in  front  *  of  the 
foramen.  (2)  The  bleeding.  In  my  case  alluded  to  below,  the  venous 
oozing  met  Avith  as  soon  as  the  pterygoid  space  was  opened  up  was 
constant  and  baffling.  It  came  not  only  from  the  pterygoid  venous 
plexus,  but  from  small  veins  passing  through  what  proved  later  to  be  the 
foramen  ovale,  and  communicating  between  the  above  plexus  and  the 
cavernous  sinus,  and  also  from  others  unnamed  perforating  the  base  of 
the  skull.  This  oozing,  which  quickly  flooded  the  small  space  which  is 
all  one  has  to  work  in,  was  arrested  by  firm  sponge-pressure,  but  as  soon 
as  the  work  of  picking  away  the  external  pterygoid  so  as  to  define  the 
base  of  the  skull  was  resumed,  it  started  afresh,  and  this  necessitated  tjie 
administration  of  so  much  anaesthetic  as  to  compel  me,  after  the  base  of 
the  skull  had  been  trephined,  to  send  the  patient  back  to  bed  and  to 
complete  the  operation  a  few  days  later.  I  have  heard  of  one  case  in 
which  the  operation  was  abandoned  on  account  of  this  bleeding. 
Stage  iv.  Openintj  the  Base  of  tUe  STudl. — A  trephine  t  should  be  applied 
to  the  great  wing  of  the  sphenoid,  at  a  spot  a  little  anterior  and  external 
to  the  foramen,!  and  in  such  a  way,  if  possible,  that  its  disc  just 
impinges  on  the  outer  -wall  of  the  foramen.  As  the  skull  is  thinner  on 
the  outer  margin  of  the  trephine  track  than   on  the  inner,  and  as  the 


*  Mr.  Rose  writes  (loc.  xvpra  cit.')  :  --  The  portion  of  bone  which  one  first  reaches  in  the 
deep  part  of  the  operation  is  well  in  front  of  the  foramen,  and  one  is  apt  to  get  too  far 
forwards,  so  that  the  pterygo-maxiUary  fissure  is  mistaken  for  it.  In  the  third  of  my 
cases  this  actually  occurred,  and  I  trephined  the  sides  of  the  fissure,  not  discovering  my 
mistake  until  I  found  orbital  fat  protruding  from  the  opening." 

f  A  special  one  is  made  by  Mr.  Hawksley,  357  Oxford  Street,  of  small  disc,  with  teeth 
adapted  to  the  thickness  of  bone  to  be  cut  through,  and  a  long  handle  to  meet  the  depth 
of  the  wound. 

J  In  Mr.  Rose's  first  four  cases  the  trephine  was  placed,  with  a  blunt -pointed  centre- 
pin,  in  the  foramen,  so  as  to  remove  a  disc  of  bone  half  an  inch  in  diameter,  with  the 
foramen  as  its  centre.  The  occurrence  of  epistaxis  and  coffee-ground-like  vomiting  in 
one  case  (this  eventually  did  quite  well)  made  it  probable  that  the  Eustachian  tube  had 
been  encroached  upon  (vide  svprn,  p.  325).  thus  running  the  risk  also  of  septic  contami- 
nation from  the  pharynx. 
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instrument  is  applied  at  an  angle.  Mr.  Hose's  caution  about  the  dura 
mater  should  be  remembered  here.  Stage  v.  Division  of  the  Nerve 
Trwiihs  and  Partial  Removal  of  the  Gamjlion. — Any  bridge  of  bone 
between  the  trephine  opening  and  the  foramen  having  been  cut  away, 
and  the  opening  enlarged  sufficiently  with  Hoffmann's  forceps  set  at 
different  angles,  gouge,  or  chisel  and  mallet,  the  trunk  of  the  third 
division,  with  its  silk  guide  attached,  is  traced  up  to  the  ganglion,  which 
is  gently  loosened  from  its  resting-place  on  the  petrous  bone.  The 
posterior  pai't  of  it  being  then  carefully  removed,  the  third  and 
second  divisions  are  resected  widely,  but  no  attempt  should  be  made 
to  isolate  and  divide  the  first.  Stage  vi.  Closure  of  the  Wound. — 
All  bleeding  having  been  checked,  the  irrigation  with  lot.  hyd.  perch. 
(1-4CXX)),  which  has  been  continued  at  intervals,  thoroughly  carried  out, 
the  wound  completely  dried,  sterilised  iodoform  is  well  dusted  in,  the 
zygoma  is  adjusted  and  secured  by  silver  wire,  and  the  wound  sutured 
accurately  with  a  few  points  of  horsehair.  No  drainage-tube  is  needed 
if  the  above  precautions  be  carefully  attended  to.  The  stitches  from 
the  eyelid  may  be  removed  at  the  end  of  three  or  four  days,  at  which 
date  a  smaller  dressing  of  aseptic  gauze,  sealed  on  with  collodion,  will 
probably  suffice  for  the  wound. 

From  my  experience  of  one  case,  I  would  suggest  that  when  the 
bleeding  is  profuse,  and  the  operation  prolonged,  it  may  be  well  to 
l)erform  this  complicated  and  most  difficult  operation  in  two  stages. 
My  case  was  as  follo^\■s  : 

Mr.  G.,  aged  47,  a  patient  of  the  late  Dr.  Galtoii,  of  Brixton,  came  under  my  care  in  1892 
for  inveterate  neuralgia  of  the  fifth  nerve,  chiefly  affecting  the  second  division.  For 
this  the  nerve  had  been  already  stretched  at  the  infra-orbital  foramen  :  the  relief  given 
by  this  step  was  so  temporary  as  to  be  futile.  In  October  1893,  I  performed  Carnochan's 
operation,  which  gave  relief  for  nine  months.  At  the  end  of  1894  the  patient  came 
to  me  with  return  of  pain  in  the  palate  and  back  of  the  upper  jaw,  and  evidence 
that  the  third  and  first  divisions  were  also  affected.  Eose's  operation  was  performed 
at  Guy's  Hospital,  March  22,  1895.  Mr.  Rose's  full  account  of  each  step  would  have 
rendered  this  operation  comparatively  easy  had  it  not  been  for  the  baffling  venous 
oozing  which  took  place  constantly  while  I  was  clearing  the  external  pterygoid  out 
of  the  pterygoid  fossa  in  order  to  expose  fully  the  foramen  ovale  {ride  supra,  p.  323). 
Then  the  frequent  delays  entailed  by  the  needful  sponge-pressure,  and  the  caution 
(perhaps  excessive  on  my  part)  expended  in  trephining  the  base  of  the  skull,  so 
prolonged  the  operation  and  the  anaesthetic  that  I  was  compelled  to  have  the  patient 
replaced  in  bed  after  removing  the  crown  of  bone,  but  without  completing  the  operation. 
I  may  add  that,  in  spite  of  the  care  taken,  a  slight  trickling  of  cerebro-spinal  fluid 
showed  that  the  dura  mater  had  somewhere  been  pricked,  though  I  could  not  detect 
any  injuiy.  The  patient,  after  recovery  from  his  collapse,  had  no  bad  symptoms  of 
any  kind,  and  on  March  27  I  opened  up  the  wound,  cleared  a  few  clots  out  of  the 
pterygoid  fossa,  and,  by  tracing  up  the  third  division  by  means  of  a  short  guide  of 
silk  which  had  been  fastened  at  the  previous  operation,  I  defined  the  foramen. 
After  cutting  away  a  bridge  of  bone  between  this  and  the  trephine  opening,  which 
had  been  placed  well  in  front  of  and  a  little  external  to  it,  I  enlarged  the  opening 
with  gouge  and  mallet  and  a  small  pair  of  Hoffmann's  forceps,  and  was  then  able,  by 
following  up  the  third  division,  to  remove  what  I  believcLl  to  be  the  posterior  and 
lower  part  of  the  ganglion.  No  nerve  cells  were,  however,  found.  I  also  resected 
the  second  division  of  the  nerve ;  the  third  division,  including  the  lingual  and 
inferior  dental,  the  auriculo-temporal  and  buccal,  both  of  which  could  be  recognised, 
were  also  resected.  The  zygoma  having  been  replaced,  without  any  wiring  (p.  322),  the 
skin  flap  was  again  sutured  with  a  few  points  of  horsehair.  No  drainage  was  employed, 
but  the  strictest  aseptic  precautions  were  made  use  of.     No  bad  results  followed  on 
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tlui  opening  u\)  of  Wu;  wound.  The  eye  did  not  suffer,  and  the  patient  went  out 
three  weeks  jit'tcr  tlie  operation.  Eventually  the  pain  returned,  and  the  patient  was 
operated  on  with  wuceess  by  Mr.  J.  Hutchinson,  jun.,  at  the  London  Hospital  by  the 
intracranial  method.  He  informed  me  that  my  trephine-opening  had  just  missed 
the  ganglion. 

The  followiiio-  urc  tlic  chief  dijOaculties  and  dangers  of  Rose's 
extracranial  method: — (ij  The  limited  roDin  aiul  res;trictefl  fiekl  in 
which  the  surgeon  has  to  work.  (2)  Shock.  (3)  Hasmorrhage.  Tliis, 
from  the  neighbonrliood  of  the  pterygoid  plexus,  is  certain  to  be  trouble- 
some. Even  in  Mr.  Rose's  experienced  hands  (Lancet,  1892,  vol.  i. 
pp.  71,  182,  295)  this  prov^ed  to  be  the  case  on  two  occasions:  in  one 
it  is  recorded  that  only  the  i)Osterior  half  of  the  ganglion  was  removed, 
and  the  anesthetic  area  was  found,  later  on,  to  be  mainly  confined  to 
the  third  division  of  the  nerve  ;  in  the  other  case  the  dura  mater  and 
the  Eustachian  tube  were  wounded,  leading  to  septic  fatal  encephalitis. 

(4)  Rupture  of  the  Eustachian  tube.  In  one  case  there  was  free 
hgemorrhage  from  the  nose  and  mouth  during  the  operation.  Death 
took    place    four    days    later    (Caponotto,    Policl.    Rom.,    1895,  66-74), 

(5)  Septic  encephalitis.  In  addition  to  the  case  given  above  there 
is    one    ptiblished    by    Salado    (Sir/lo   Med.,   Madrid,    1892.    804.    819). 

(6)  Sloughing  of  the  cornea. 

It  must  be  remembered  that  a  far  larger  number  of  cases  have  now 
been  operated  on  by  the  intra-  than  by  the  extra-cranial  method,  and  that 
it  is  certain  that  a  considerable  number  of  cases  in  which  the  search  for 
tlie  ganglion  by  the  extracranial  route  has  proved  unsuccessful  have 
never  been  published.  In  comparing  the  two  methods,  both  the  extra- 
cranial and  the  intracranial  are  operations  of  great  difficulty,  and 
each  is  beset  by  very  real  dangers,  but  the  intracranial,  or  method  of 
Hartley  and  Krause,  is  the  one  to  be  preferred,  chiefly  owing  to  the  less 
cramped  field  which  the  surgeon  has  before  him  in  the  performance  of 
one  of  the  most  difficult  operations  of  surgery. 

Dr.  Tiifany's  opinion  {loc.  infra  cit.)  is  as  follows :  "  While  the  earlier 
operations  followed  the  method  of  Rose,  that  devised  about  the  same 
time  by  both  Hartley  and  Krause,  independently  of  each  other,  receives 
the  preference  at  present,  and,  in  my  opinion,  justly  so.  The  temporal 
route  gives  excellent  access  to  the  ganglion,  which  can  be  well  seen, 
together  with  its  branches  ;  while,  should  experience  show  that  removal 
of  the  sensory  root  proximal  to  the  ganglion  is  expedient,  comparison 
between  the  two  methods  would  cease  to  be  possible.  Motion  of  the 
lower  jaw  may  be  impaired  after  Rose's  operation,  but  it  is  not  after  the 
Hartley-Krause  method." 

(B)  Intracranial  Operations.  —  i.  Mr.  Horsley's  Operation  for 
Division  of  the  Fifth  Nerve  behind  the  Gasserian  Ganglion. — In 
tins  the  Gasserian  ganglion  is  reached  by  exposing  the  temporo- 
sphenoidal  lobe,  and  then  by  carefully  raising  the  brain  with  a  broad 
retractor  from  the  middle  fossa.  A  large  temporal  flap  is  made,  starting 
from  the  anterior  extremity  of  the  zygomatic  process,  running  upwards 
to  the  temporal  ridge,  following  that  line,  and  descending  along  it 
to  the  posterior  or  junction  of  the  squamous  and  lambdoid  sutures. 
The  flap  having  been  reflected,  the  whole  of  the  squamous  bone 
is  removed  by  the  trephine  and  suitable  bone-forceps,  e.g.,  those  of 
De  Vilbiss    (p.   308),  or  Gigli's  saw  (p.   306).     Anteriorly  the  middle 
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meningeal  artery  shoiild  he  ligatured  wht-re  exposed  in  the  dura  mater. 
The  temporo-sphenoidal  lobe  is  next  exposed  \>\  opening  the  dui-a 
mater  along  the  full  length  of  the  bone  laid  bare.  The  above  lobe 
is  partly  moulded,  partly  lifted  upwards  by  means  of  a  broad  copper 
retractor  gently  slipped  under  it.  and  the  floor  of  the  skull  is  then 
easily  illuminated  with  the  electric  light.  The  lobe  being  raised  a 
little  more,  the  upper  border  of  the  petrous  bone  and  the  edge  of  the 
tentorium,  which  are  the  guides  to  the  fifth  nerve  (the  nerve  entering 
the  dura  mater  just  beneath  the  edge  of  the  tentorium),  must  be  defined. 
The  site  of  the  canal  in  which  the  nerve  is  lying  just  above  the 
ganglion  must  then  be  estimated,  and  a  small  puncturing  incision  made 
into  it.  When  it  is  recognised,  the  dura  mater  over  the  nerve  is  further 
slit  open.  Mr.  Horsley,  in  the  only  case  in  which,  as  far  as  I  am  aware, 
he  has  published  the  results  of  this  operation  (Brit.  Med.  Journ.,  vol.  ii. 
1 891.    p.    1249),    passed   a  l)]uiit   hook   around   the    nerve    behind   the 

Fig.  117. 


Rose's  hooks,  blunt  and  sharp,  for  isolating  and  dividing  the  trunks  of  the  fifth  nerve. 

(Down  Bros.'  Cat.) 

ganglion,  and,  to  avoid  luemorrhage  from  the  small  branch  of  the  basilar 
which  he  believes  to  accompany  the  nerve,  b}'  gently  drawing  on  the 
nerve  with  the  hook,  tore  it  away  from  its  attachment  to  the  pons.  It 
is  noteworthy  that  at  the  moment  of  avulsion,  though  the  patient  was 
well  under  the  anaesthetic,  there  was  an  arrest  of  respiration,  and  the 
pulse  could  not  be  felt.  This  lasted  for  a  few  seconds  only.  The 
patient.  Avhose  condition  before  the  operation  liad  given  rise  to  anxiety, 
never  rallied,  and  •'  died  seven  hours  after,  obviously  from  shock." 

With  all  deference  to  Mr.  Horsley,  I  cannot  but  think  the  course 
adopted  here,  of  a^Tilsion  of  the  sensory  or  great  root  of  the  fifth,  an 
unfortunate  one.  When  one  remembers  the  association  of  this  sensory 
root,  by  its  origin  from  the  fourth  ventricle,  with  the  numerous  nuclei 
so  closely  packed  there,  and  the  medulla,  one  is  not  surprised  that 
respiration  and  circulation  failed  at  the  moment  of  avulsion,  though 
the  patient  was  Avell  inider  the  influence  of  the  anaesthetic,  and  that 
the  operation  was  followed  by  fatal  shock.  Had  the  root  been  divided 
after  isolation,  the  result  would  probabh'  have  been  very  different, 
though  division  of  the  great  sensory  root  would  appear  likely  to  risk 
destruction  of  the  eye,  a  result  which  has  followed  in  several  cases, 
unpublished    as  well  as  published. 

ii.  Operation  of  Krause  and  Hartley*  for  Removal  of  the  Gasserian 

*  Prof.  Krause,  of  Altona,  and  Dr.  Hartley  originated  independently,  and  A\itliin  a 
very  few  months  of  each  other,  an  operation  which  is  practically  the  same.  Prof.  Krause 
(^Ann.  of  Surg.,  vol.  ii.  1893,  p.  362)  claims  the  priority.  It  must  be  remembered  that 
in  many  cases  in  which  this  intracranial  neurectomy  has  been  employed  the  second  and 
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Ganglion. — The  steps  of  tliis  intracranial  neurectomy  are  tiuLS  given 
{Amuil^  of  ^vrijerij,  1893,]).  509) : — Before  the  operation,  the  eyeball 
and  its  lids  should  he  carefully  disinfected  with  l)oracic  acid,  and  the 
centre  of  the  two  lids  sewn  together  with  two  or  thi-ee  sutures.  This 
will  leave  siifficient  space  for  observation  of  the  condition  of  the  cornea, 
and  for  syringing  the  space  between  the  lids.  These  sutures  should  be 
removed  about  the  fifth  day,  and  a  Buller's  shield  at  once  applied,  and 
employed  for  two  or  three  weeks  after  the  operation.  An  omega-shaped 
incision  is  made,  having  its  base  at  the  zygoma,  and  marked  ])y  a  line 
drawn  from  the  external  angular  pi-ocess  to  the  tragus.  From  each  end 
of  this  base  the  curved  and  rounded  part  of  the  incision  reaches  as  high 
as  the  supra-temporal  ridge.  The  incision  is  first  carried  down  to  the 
periosteum,  and  the  membrane  then  divided  upon  the  bone.  With  tre- 
phine, bone-forceps  (pp.  307,  308),  saw,  or  a  chisel,*  the  bone  is  divided 
along  the  line  of  the  severed  periosteum.  The  dura  mater  must  be  pro- 
tected with  a  narrow  copi:)er  spatula  while  the  skull  is  divided.  In  this 
way  a  flap,  consisting  of  skin,  muscle,  periosteum,  and  bone,t  is  thrown 
down,  ex])osing  the  dura  mater  over  a  circular  area  of  three  inches  in 
diameter.  The  ends  of  the  incision  in  the  bone  below  should  be  quite 
on  a  level  with  the  zygoma.  The  dura  mater  is  next  separated  from  the 
bone,  and  the  middle  meningeal  tied  if  injured  by  being  torn  out  of  its 
groove.  Haemorrhage  from  the  middle  meningeal  artery  is  a  very  fre- 
quent complication,  and,  as  in  other  operations,  may  be  most  difficult  to 
meet.  Most  of  the  methods  given  at  p.  215  may  be  employed.  Ligature 
of  the  external  or  common  carotid  is  not  to  be  recommended,  as  in  one 
case,  which  occurred  in  Philadelphia,  death  of  the  flap  and  fatal  sepsis 
followed.  Other  sources  of  hfemorrhage  are  the  cavernous  sinus,  the 
small  middle  meningeal  artery,  and  the  veins  between  the  temporo- 
sphenoidal  lobe  and  the  inferior  petrosal  sinus.  In  three  of  Prof.  Keen's 
cases,  so  much  hsemorrhage  was  met  with  as  to  necessitate  the  use  of 
iodoform  gauze  tamjDons,  and  deferring  the  completion  of  the  operation 
to  a  second  stage.  In  one  case  the  amount  of  gauze  used  was  37  in.  by 
6  in.,  in  a  second  23  in.  by  14  in.,  and  in  a  third  16  in.  by  6  in.  Krause 
also  met  with  haemorrhage  so  severe  as  to  necessitate  packing  with 
iodoform  gauze,  and  deferring  completion  of  the  operation  until  the 
fifth  day.  The  dura  mater  and  the  brain  are  now^  carefully  separated 
from  the  middle  fossa  with  the  finger,  and  raised  with  broad  re- 
tractors (highly  polished  in  order  to  reflect  the  light)  so  as  to  expose 
the  foramen  ovale  and  rotundum.  The  site  of  the  carotid  artery  and 
the  cavernous  sinus  can  also  be  defined.  The  second  and  third  divisions 
are  then  isolated  at  their  foramina,  divided,  their  cut  ends  secured  with 
forceps  or  silk  as  guides,  and  traced  uj),  after  the  dura  mater  over  them 
has  been  divided,  as  far  as  the  Gasserian  ganglion.  Then  the  part  of 
each  between  the  ganglion  and  the  edge  already  cut  is  resected.     In  all 


third  divisions  of  the  fifth  nerve  have  been  resected,  and  the  Gasserian  ganglion  left 
untouched.  Such  cases  need  watching  over  a  prolonged  period,  as  recurrence  is  to  be 
feared  when  the  ganglion  itself  or  the  sensory  root  have  not  been  removed  (pp.  321,  328). 

*  The  chisels,  of  special  make,  are  figured  by  Dr.  Hartley.  He  specially  states  that 
in  none  of  the  cases  was  there  any  evidence  that  the  vibrations  necessarily  transmitted 
by  the  chisel  and  mallet  to  the  brain  were  in  any  way  harmful. 

t  In  several  cases  the  bone  has  been  removed,  not  reflected,  and  the  resulting  tough 
scar  has  proved  satisfactory. 
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cases  of  nenrectomv  the  resections  should  he  as  full  as  })ossihle.  Mr. 
Hoi  sley  (loc.  supra  cit.),  following  Hueter  (Grundriss  der  Chirim/.,  Bel.  i. 
8.  144),  considers  failure  to  be  due  in  some  cases  to  excision  of  too  short 
a  piece,  permitting  reunion  of  the  cut  ends.  As  the  amount  of  nerve 
ti'unks  removed  is  not  great,  the  cut  ends  of  the  nerves  are  ])ushed  into 
the  foramina,  so  as  to  interfere  with  any  reunion.  The  dura  mater 
over  the  ganglion  is  ntxt  raised,  and  this  hody  removed.  This  is  best 
effected  by  seizing  the  cut  stump  of  the  second  and  third  divisions,  and 
slowly  twisting  out  the  ganglion.  A  question  which  will  present  itself 
here  is  the  extent  to  which  the  ganglion  should  be  removed.  As  to  thi& 
the  chief  authorities  diffei-.  Thus,  Dr.  Tiffany  (loc.  suirra  cif.).  Avith  the 
object  of  preserving  vision,  holds  that  only  the  outer  two-thirds  of  the 
ganglion,  together  with  the  second  and  third  divisions  of  the  nerve, 
should  be  removed,  the  inner  third  Tjeing  left.  Prof.  Keen,  on  the 
other  hand,  would  remove  the  entire  ganglion.  He  believes  that  the 
present  methods  of  dealing  A^-ith  the  eye  (]).  327)  are  so  improved  that 
its  preservation  is  ensured  though  the  whole  ganglion  be  removed. 
Secondly,  any  arbitrary  line  of  removing  the  outer  two-thirds  and 
leaving  the  inner  third  will  leave  diseased  ganglionic  cells  if  the 
ganglion  is  affected.  Any  stimulus  from  the  first  division  will  excite 
sensation  in  these,  and  thus  bring  about  a  return  of  pain.  The  wound 
having  been  carefully  dried  out,  the  brain  and  dura  mater  are  replaced, 
and  the  flaj)  laid  down  again.  The  irregular  edge  of  the  vitreous  acts 
as  a  shelf  fin  wliiih  the  flap  rests  and  prevents  its  falling  in  upon  the 
diira  mater. 

I  have  spoken  (p.  325)  of  the  extreme  difficulties  of  Rose's  operation 
owing  to  the  very  restricted  field  in  which  the  surgeon  has  to  work,  and 
the  constant  oozing  which  baffles  him  so  often,  especially  from  the  ptery- 
goid plexus.  But  although  I  consider  that  the  intracranial  method  based 
upon  the  oi)erations  of  Hartley  and  Krause  is  to  be  preferred,  it  is 
not  to  be  undertaken  lightly.  While  this  method  is  preferable  on 
account  of  the  wider  field  and  the  better  access  it  affords,  the  difficulties 
here,  too,  are  great,  and  the  dangers  grave.  Dr.  Tiffany,  of  Baltimore, 
in  his  paper  (Trans.  Amer.  Surg.  Assoc,  vol.  xiv.  p.  12)  gives  a  mortality 
of  22  or  23  per  cent.  In  the  discussion  which  followed,  Dr.  Ransokoff,  of 
Cincinnati,  thought  that,  if  it  were  possible  to  obtain  accounts  of  all  the 
cases  operated  on,  the  mortality  would  be  nearer  50  per  cent.  But 
perhaps  the  most  striking  testimony  to  the  difficulties  and  danger  of 
the  operation  is  that  given  hy  Prof.  Keen,  of  Philadelphia,  a  surgeon 
well  known  for  his  wide  operative  experience,  and  particularly  in  cranial 
and  cerebral  surgery.  Thus,  in  his  paper  quoted  from  above  he  writes  : 
"  Even  now,  after  having  operated  on  eleven.  I  always  approach  the 
operation  with  a  certain  amount  of  hesitation."       i 

The  diflftculties  and  dangers  of  the  intracranial  method  will  be 
considered   together.      Tlip  chief  appear  to   be — I.  Shock.      2.  Sepsis. 

3.  Ha?morr]iage.  Several  sources  may  be  met  with:  (a)  The  diploe. 
(/3j  The  middle  meningeal  arteries  ;  both  the  chief  one  in  the  removal  of 
the  bone.'hnd  again  when  the  brain  is  raised  from  the  temporo-sphenoidal 
fossa.  Lastly,  one  of  the  smaller  meningeal  arteries,  when  the  ganglion 
itself  is  attacked,  may  bleed  furiously.  And  the  same  may  occur  from 
the  cavernous  sinus  when  the  ganglion  is  being  isolated  or  removed. 

4.  Septic  encephalitis.     5.  Sloughing  of  the  cornea. 
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The  question  may  arise  as  to  whether  the  removal  of  the  ganglion  or 
intracranial  neurectomy  should  be  performed  as  primary  operations, 
i.e.,  the  very  first  after  it  is  decided  to  adopt  surgical  measures,  or 
whether  as  many  perii)heral  operations  as  possible  shall  be  performed 
first,  the  ganglion  or  intracranial  neurectomy  only  being  performed  as 
the  very  last  stej).  Prof.  Keen  (Joe.  siq/ra  cit.)  believes  that  the  last 
is  the  right  step  to  take,  and  on  these  grounds:  (i)  The  balance  of 
evidence  points  to  the  ganglion  itself  being  the  last  of  all  to  suffer,  the 
disease  being  in  many  cases  at  least  primarily  peripheral,  and  the 
ganglion  involved  by  extension  upwards.  Peripheral  operations  should 
therefore  be  undertaken  first,  and  they  should  be  performed  early,  i.e.. 
treatment  by  drugs,  &c.,  should  not  be  persisted  in  beyond  three  or 
four  months,  the  peripheral  operation  being  done  at  this  stage  in  the 
hope  of  arresting  the  ])eriplieral  disease  and  preventing  its  upward 
course,  which  will  in  time  result  in  its  reacliing  the  ganglion.  ^  (2)  While 
the  mortality  of  peripheral  operations,  which  usually  relieve  for  a 
considerable  time,  is  very  slight,  the  mortality  of  operations  on  the 
Gasserian  ganglion  is  no  less  than  22  per  cent. 
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As  will  be  seen  from  the  remarks  made  below  (p.  331),  it  is  extremely 
doubtful  if  anything  more  than  temporary  relief,  of  a  variable  duration, 
can  be  promised  by  this  measure. 

Operation. — The  follo\\ing  account  is  taken  from  Mr.  Godlee's  paper 
(Clin.  /S'oc.  Trans.,  vol.  xiv.  p.  45);  the  method  is  that  of  Baum.t  An 
incision  begun  behind  the  ear,  about  opposite  to  the  meatus,  was  carried 
downwards  and  forwards  to  a  point  immediately  below  the  lobule,  and 
then  prolonged  almost  perpendicularly,  but  slanting  a  little  forwards, 
nearly  to  the  angle  of  the  jaw.  A  small  transverse  incision  was  also 
made  below  the  pinna.  After  exposing  the  edge  of  the  sterno-mastoid 
and  parotid,  these  structures  were  separated  deeply  and  pulled  respec- 
tively backwards  and  forwards.  As  soon  as  the  edge  of  the  digastric 
appeared,  the  knife  was  discarded,  and  the  structures  immediatel}-  above 
and  parallel  with  the  upper  border  of  the  muscle  were  one  after  the 
other  pulled  up  with  a  blunt  hook  or  forceps  and  cleaned  with  a  steel 
director.  AVhen  the  nerve  was  reached  and  raised  on  the  hook,  the 
twitching  at  first  increased  ;  a  somewhat  firmer  pull  averted  it  for  a  time, 


*  The  operation  given  below,  that  of  Baum,  is  not,  accurately  speaking,  one  quite  on 
the  face.     It  may,  however,  be  conveniently  considered  here. 

t  The  other  method  is  that  of  Hueter— by  an  incision  2  inches  long  in  front  of  the 
ear,  its  centre  being  opposite  to  the  upper  part  of  the  lobule.  Prof.  Keen  QAnnals  of 
Surgerji,  July  1886.  p.  13)  gives  the  following  reasons  for  preferring  that  of  Baum: 
(i)  The  scar  is  hidden  behind  the  ear,  a  point  of  much  importance  in  women,  in  whom 
this  affection  is  not  uncommon ;  (2)  it  is  less  bloody ;  (3)  it  inflicts  less  damage  on  the 
parotid;  (4)  it  reaches  the  nerve  directly  at  its  emergence  from  the  stylo-mastoid 
foramen,  before  it  has  given  off  any  branches  except,  perhaps,  the  posterior  auricular. 
Thus  there  is  no  risk,  as  in  Hueter's  method,  of  the  branches  to  the  occipito-froutalis 
and  orbicularis  escaping.  The  above  advantages  outweigh  the  greater  ease  of  Hueter's 
operation. 


330  OPERATIONS  ON  THE  IIE.\I>  AND  NECK. 

but  it  began  again  on  relaxing  the  tension  ;  a  still  firmer  pull  not  only- 
stopped  the  twitching,  but  caused  the  right  side  of  the  face  to  pass  into 
a  state  of  complete  paralysis.  One  or  two  further  pulls  were  given,  and 
the  wound  closed.  The  operation  was  antiseptic  throughout.  Healing 
was  complete  about  the  ninth  day.* 

The  performance  of  this  operation  is  easy  in  thin  patients  ;  in  stout 
and  muscular  ones  it  would  be  decidedly  difficult.  In  different  experi- 
ments on  the  dead  subject  the  amount  of  tension  which  the  nerve 
would  bear  differed  very  much ;  in  some  cases  it  resisted  for  an  appre- 
ciable time  the  strongest  possible  pull,  in  others  it  snapped  across  with 
the  greatest  readiness. 

The  line  for  the  nerve  is  exactly  parallel  with  the  upper  Ijorder  of  the 
digastric,  and  it  will  be  found  about  half-way  down  that  part  of  the 
mastoid  process  which  is  exposed  in  the  wound,  viz.,  the  free  anterior 
border.  The  great  auricular  nerve  will  be  in  part  divided,  but  as  long 
as  the  operator  keeps  in  the  same  plane  as  the  digastric  he  can  scarcely 
wound  any  vessel  of  importance.  The  deep  parts  of  the  wound  are  in 
close  proximity  to  the  internal  jugular  vein.  The  only  vessels  which 
should  be  met  with  are  the  posterior  auricular  vein  superficially,  and 
its  artery  more  deeply,  but  a  good  deal  of  haemorrhage  may  arise  from 
glandular  branches ;  and  Mr.  Godlee's  advice  to  keep  the  wound  in  a 
good  light,  well  opened  out  with  retractors,  and  carefully  sponged  dry, 
should  be  remembered. 

Points  which  deserve  Attention. — (i)  Finding  the  nerve. — To  avoid 
needless  injury  and  to  shorten  the  operation.  Prof.  Keenf  found  a  weak 
faradic  current  very  useful.  A  wet  sponge  was  held  on  the  cheek,  and 
a  fine  w^ire  at  the  other  end  was  applied  to  various  points  in  the  wound 
till  the  nerve  was  found. 

(2)  Mode  of  stretching  the  nerve. — Prof.  Keen  advises  stretching 
from  the  periphery  towards  the  centre.  The  amount  of  force  to  be 
used  he  estimates  at  four  to  five  pounds,  and  this  he  thinks  can  best 
be  achieved  empirically,  by  attempting  to  lift  the  head  (six  to  seven 
pounds),  and  abandoning  the  attempt  the  moment  any  fibres  give  way. 
In  other  words,  the  stretchings  should  be  as  severe  as  the  integrity  of 
the  nerve  will  allow.  | 

(3)  Results  of  the  operation. — It  appears  that  while  many  cases  have 
been,  temporarily,  ver}^  much  relieved,  as  a  certain  rule,  ^vhen  the  nerve 
recovers  itself,  the  spasms  return. 

Prof.  Keen,  in  the  table  at  the  end  of  his  paper,  gives  two  cases  in  which  the  cure 
lasted  much  longer,  if,  indeed,  it  may  not  be  called  permanent — viz.,  .Southam's,§  in 

*  The  surgeon  must  be  prepared  for  what  took  place  in  Mr.  Godlee's  case — viz.,  some 
troublesome  conjunctivitis  from  the  gaping  of  the  lids,  which  was  relieved  by  mildly 
astringent  coUyria,  and  holding  up  the  lower  lid  with  plaster. 

t  Loc.  supra  elf.,  p.  13.  In  the  moist  condition  of  the  wound  a  strong  current  will 
produce  muscular  spasm  at  once,  but  a  very  weak  current  will  only  do  so  when  the 
nerve  is  touched. 

.t  Two  cases  are  quoted — those  of  Eulenberg  and  Schiissler — in  the  first  of  which  the 
nerve  was  "  physically  disorganised"  by  the  stretching,  while  in  the  second  the  nerve 
lay  in  a  small  loop  in  the  cavity  of  the  wound ;  yet  in  each  the  paralysis  gradually 
disappeared  and  the  spasms  partially  returned. 

§  Lancet,  August  27,  1881  ;  ibid.,  April  10,  1886. 
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which  there  was  absolute  relief  for  five  years,  and  one  under  the  care  of  Jesas,*  in  wliich 
the  cure  had  lasted  two  years  and  eight  months. 

Prof.  Keen's  concluding  words  are  as  follows  :  "  It  would  seem,  there- 
fore, that,  whether  viewed  from  the  point  of  palliation  or  of  cure, 
the  operation  is,  with  our  present  knowledge,  to  be  looked  upon  favour- 
ably. Further  observations  may  show  its  inutility,  but  when  we  con- 
sider the  utter  hopelessness  of  improvement,  much  less  recovery,  from 
any  other  means,  relief  by  this  operation,  even  if  temporary,  is  had 
at  a  very  trivial  cost,  and  would  be  welcomed  by  any  sufferer,  while 
permanent  cure  is  not  impossible." 

Mr.  Godlee  in  a  second  paper.f  in  which  he  published  the  result 
of  his  first  case — after  practically  remaining  absent  for  nine  months, 
the  convulsions  suddenly  returned  subsecjuently  to  a  severe  nervous 
shock,  and  gradually  increased  until  they  regained  all  their  former 
intensity — sums  up  less  favourably:  "In  discussing  the  question  of 
recommending  the  operation  to  a  patient,  we  must  not  forget  that  the 
risk,  with  due  care,  is  almost  nil;  that  a  certain  immunity  from  the 
trouble  may  be  safely  promised  for  a  time,  and  that  this  period  may 
be  very  considerably  prolonged,  and,  while  Southam's  remarkable 
case  remains  completely  well,  there  is  always  the  hope  that  the  relief 
may  be  permanent.  Were  it  not  for  this,  however,  I  am  afraid  that 
the  general  verdict  would  be  that  the  time  has  come  when  this  small 
chapter  of  surgical  therapeutics  ....  must  be  closed." 

It  is,  of  course,  to  be  understood  that  no  patient  would  be  advised  to 
submit  to  the  operation  without  a  thorough  trial  of  other  remedies, 
short  of  nerve-stretching. 

And,  after  submitting  to  stretching  of  the  nerve,  patients  should  be 
most  careful  to  avoid  any  exciting  and  predisposing  causes  of  a  return 
of  their  trouble — viz.,  exposure  to  cold  chills,  sudden  bright  lights, 
mental  worry,  and  insufficient  or  improper  food. 

RESTORATION    OF    STENO'S    DUCT. 

Where,  after  burns,  stabs,  ulcerations,  sloughing,  operations  for 
removal  of  growths,  a  most  annoying  salivary  fistula  persists,  the 
patient  suffering  from  disagreeable  hot  dryness  of  the  mouth,  and  from 
constant  irritation  and  inflammation  of  the  soft  parts  from  the  dribbling 
of  saliva,  where  previous  measures — e.g.,  collodion  and  heated  wire, 
paring  the  edges — have  failed,  the  surgeon  may  adopt  one  of  the 
following  measures  : 

(i.)  This  will  often  succeed  in  a  recent  case. 

'riie  opening  into  the  mouth  is  first  found,  or  one  in  its  position 
made,  by  passing  a  fine  silver  probe  from  the  fistula  into  the  mouth. j 

*  Wien.  Med.  WocJi.,  No.  2,  1884,  and  No.  27,  1887.  It  is  an  interesting  fact  that  no 
paralysis  followed  in  this  case. 

t  Both  Mr.  Godlee's  second  paper  {Clin.  Soc.  Trfins.,  vol.  xvi.  p.  220)  and  Prof.  Keen's 
iloc.  mjrra  cit.')  contain  tables,  the  former  giving  thirteen,  the  latter  twenty-one  cases. 
Mr.  Godlee's  case  was  unwilling  to  purchase  relief  from  her  complaint  by  submitting  to 
permanent  paralysis  of  the  affected  side  of  her  face,  owing  to  a  dislike  of  the  very 
•obvious  nature  of  the  deformity. 

X  Close  to  the  projection  of  the  mucous  membrane,  which  usually  denotes  the  position 
of  the  orifice  of  the  duct,  opposite  to  the  second  upper  molar  tooth. 
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As  soon  as  the  oral  opening  is  found  or  established,  the  probe  is  passed 
from  the  mouth  along  the  duct,  beyond  the  fistula,  up  to  the  gland 
itself.  The  other  end  of  the  probe  is  then  brought  out  of  the  angle  of 
the  mouth,  curved,  and  secured  by  strapping  on  the  cheek,  while  the 
fistula  is  kept  as  dry  as  possible,  and  covered  with  collodion,  in  the 
hope  that  it  will  close,*  now  that  the  oral  opening  is  re-established. 

Mr.  H.  Morris  {Clin.  Soc.  Trans.,  vol.  xiii.  p.  144)  has  recorded  a 
case  which  he  successfully  treated  on  the  same  lines,  but  with  a  fine 
catgut  bougie,  which  is  much  more  easih*  worn  than  a  probe.  He  also 
suggests  that  it  would  be  well  if,  during  any  operation  on  the  face  for 
removal  of  a  new  growth,  it  be  found  necessary  to  divide  the  duct,  a. 
bougie  should  be  passed  at  once,  and  the  patency  of  the  duct  secured. 

(ii.)  In  cases  of  longer  standing,  where  the  duct  is  more  obliterated^ 
especially  at  its  narrow  oral  end.  and  the  restoration  is  not  so  easy, 
some  such  operation  as  Dessault's  must  be  performed.  A  fine  trocar 
and  cannula  are  pushed  through  the  cheek  from  the  fistula  forwards 
and  inwards  into  the  mouth,  following,  as  far  as  possible,  the  course  of 
the  duct.  The  trocar  being  withdrawn,  a  small  silk  seton  is  passed 
along  the  cannula ;  this  is  then  taken  out  and  the  two  ends  of  the 
seton,  the  one  projecting  from  the  mouth  and  the  other  from  the  fistula, 
are  tied  together :  at  about  the  end  of  three  weeks  (according  to  the 
amount  of  inflammation)  the  seton  is  withdrawn,  and  the  sinus  esta- 
blished by  it  is  kept  open  by  probe  or  bougie,  as  already  described. 

When  the  patency  of  the  new  duct  is  thoroughly  established,!  the 
external  aperture  may  be  closed  by  collodion,  the  cautery,  or  paring  the- 
edges,  according  to  its  size. 

OPERATIVE    TREATMENT    OF    LUPUS.J 

We  owe  to  German  surgeons  our  knowledge  that,  from  the  infective 
power  of  this  tubercular  growth,  it  is  impossible,  when  once  it  is- 
established,  to  cure  it  by  constitutional  treatment.  A  further  step 
has  been  the  gradual  replacing  of  local  treatment  by  caustics  or  the- 
cautery,  or  by  the  erasion  method  of  Volkmann  (Germ.  Clin.  Led., 
Syd.  Soc.  transl.,  p.  97).  Lupus  is  so  frequentl}'  met  with  in  this^ 
country,  the  deformities  which  it  produces  are  so  odious,  and  it  is  so 
certainly  arrested  and  cured  in  many  cases  by  local  treatment  vigorously 
applied  and  energetically  repeated,  that  a  few  practical  remarks  will  be- 
made  on  the  chief  methods  of  treatment. 

Before  speaking  in  detail  of  these  methods  it  will  be  well  to  say  a  few 
words  about  the  chief  forms  of  lupus,  and  to  which  of  these  erasion  or 
scarification  is  best  suited, 

I  think  that  for  the  purpose  of  treatment  the  surgeon  should  keep  two 
great  types  before  his  mind.  In  one  of  these  the  lupus  deposit  takes- 
the  shape  of  more  or  less  localised  nodules,  tubercles,  or  nests,  reddish 

*  If  this  fail,  a  plastic  operation  of  paring  the  edges  and  uniting  them  with  numerous- 
sterilised  fishing-gut  and  horsehair  sutures  will  probably  be  required. 

f  Sir  J.  E.  Erichsen  (^Sitrg.,  vol.  ii.  p.  557)  suggests  the  passage  of  a  piece  of  laminaria 
tent  if  the  sinus  show  much  tendency  to  close. 

X  The  above  account,  while  introduced  here  from  the  greater  frequency  of  lupus- 
on  the  face,  is,  of  course,  applicable  to  the  disease  elsewhere. 
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or  yell()\vis]i-])ink.  ot'tt'u  (juasi-gelatinons,  and  prone  to  attack  the  clieeks 
near  the  junction  of  tlie  ahv  and  the  upper  lip.  In  the  other  the  lupus 
deposit  is  much  more  diffused,  usually,  too,  more  superlicial  and  less 
inclined  to  form  nodules  or  nests.  This  type  is  met  with  both  on  the 
•cheeks  and  nose,  but  is  best  seen  on  the  latter.  It  is,  in  my  experience, 
the  form  much  the  most  frequently  met  with  in  the  surgical  wards 
of  a  London  hospital,  and  is  the  one  most  often  responsible  for  marring 
the  above  important  features  in  yoimg  patients,  usually  girls.  This 
is  the  lupus  seborrhagicus  of  Prof.  Volkmann,*  the  seborrhoea  being 
of  secondar}^  importance,  the  essential  point  being  the  fine-cell  lupus 
infiltration  of  the  cutis,  which  develops  most  freely  in  the  neighbour- 
hood of  the  sebaceous  glands,  in  which  the  cheeks  and  nose  are  so 
rich,  and  gives  rise  to  an  increased  secretion  on  their  part. 

Caustics. — Mr.  J.  Hutchinson  thus  compares  the  three  chief  methods 
of  local  treatment  {Brit.  Med.  Journ.,  May  i,  1880):  "  All  are  very  good, 
but  I  unhesitatingly  prefer  the  last  [viz.,  erasion].  If  caustics  are  used, 
they  must  be  used  very  freely.  I  have  repeatedlj^  seen  a  patch  wholly 
cured  by  a  single  dressing  with  chloride  of  zinc  or  acid  nitrate  of 
mercury.  As  a  rule,  these  remedies  are  used  too  timidly  or  without 
sufficient  painstaking.  They  give  more  pain  than  the  actual  cautery, 
but  their  sores  granulate  better  and  heal  more  cjuickly.  The  actual 
cautery  is  comparatively  painless,  can  be  easily  limited,  and  at  the 
same  time  made  to  act  deeply.  It  is  very  efficient,  but  its  burns  are 
somewhat  slow  to  heal.  The  erasion  treatment  appears  to  gives  less 
pain,  to  be  very  efficient,  and  to  leave  a  sore  which  heals  rapidly  and 
soundly."  From  my  experience,  the  use  of  caustics  is  open  to  the 
following  great  objection.  If  used  in  sufficient  strength  and  thorough- 
ness to  eradicate  the  lupus,  they  destroy  more  tissue  than  is  necessary, 
and  leave  wounds  which  are  tedious  in  healing,  and  scars  which  are 
much  more  conspicuous  than  those  of  erasion.  If  used  diluted  and 
with  caution,  they  are  liable  to  leave  behind  many  small  nodules  of 
lupus,  while,  at  the  same  time,  they  set  up  a  Iwpera^mia  which  favours 
a  more  rapid  spread  of  the  disease  which  is  left.  For  the  above  reasons 
I  do  not  recommend  the  use  of  caustics  here. 

Erasion. — This  is  most  strongly  indicated  in  both  the  above  forms  of 
lupus,  whether  localised  or  diffused.  Combined  with  scarification  it  is 
the  mode  of  treatment  best  adapted  to  the  largest  number  of  cases. 
The  best  instruments  are  sharp  steel  spoons,  with  oval  ends  of  varying 
size,  some  quite  small ;  the  best  are,  in  my  opinion,  two  in  which  the 

*  Prof.  Volkmann  QIoc.  i^iqyra  cit.,  p.  105)  gives  the  following  life-like  description 
of  this  form  :  Irregular,  reddish-looking  patches  met  with  on  the  cheeks  and  nose, 
often  covered  with  "  dirty-looking,  thin  crusts,  which  are  distinctly  fatty  to  the 
touch.  They  consist,  in  fact,  of  nothing  further  than  an  excessive  secretion  from 
the  sebaceous  glands  of  the  skin  mixed  with  epidermis  cells.  When  we  have 
succeeded,  with  great  difficulty,  in  scraping  off  this  fatty  layer  with  the  knife,  the 
underlying  skin  appears  red,  sore,  and  as  if  studded  with  fine  warts.  But  if  you 
examine  these  warty  points  more  closely  with  a  glass,  you  see  that  it  is  by  no  means 
a  question  of  papillary  elevations,  but  of  a  large  number  of  fine  holes,  which,  being 
closely  adjacent  to  each  other,  produce  the  warty  appearance.  These  holes  are  the 
enlarged  openings  of  the  sebaceous  ducts,  and  you  can  also  see  on  peeling  off  single 
fatty  crusts  how  a  fine  prolongation  of  the  latter  becomes  detached  from  each  small 
opening." 
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curette  aiad  pointed  scarifier  are  combined  (Down  Bros.).  Several  sizes 
of  scoops,  down  to  very  small  ones,  are  most  essential.  One  prolific 
cause  of  the  recurrence  of  lupus  is  that  the  large  spoons  usually 
employed  miss  the  smaller  deposits  lurking  in  depressions  in  the 
corium.  An  anaesthetic  having  been  given,  the  surgeon,  using  first 
one  of  the  larger  spoons,  goes  with  deliberate  thoroughness  over  the 
entire  surface  of  the  patch  of  lupus,  using  the  spoon  from  below 
upwards :  and  if  there  are  several  patches,  e.g.,  on  the  face,  he  begins 
with  the  lowest,  so  that  his  work  shall  not  be  obscured  by  haemorrhage. 
With  the  spoon  all  the  overlying  yellowish-red.  greasy  crusts,  all  the 
surface  below  these  that  the  spoon  finds  to  be  abnormally  soft,  i.e., 
something  like  a  patch  of  decay  in  an  apple  or  pear,  are  deliberately 
and  thoroughly  scraped  away.  The  bleeding,  which  is  usually  free, 
is  now  stopped  by  firm  pressure  with  iodoform  or  salicylic  wool.  The 
edge  of  the  sore  is  then  in  its  tuni  attacked  in  the  same  way,  the  track 
of  the  spoon  being  next  smoothed  down  by  running  a  jDair  of  scissors 
curved  on  the  flat  around  the  edge  of  the  patch.  The  surgeon,  now 
that  the  haemorrhage  is  arrested,  returns  to  the  surface  of  the  patch. 
Ajij  suspicious  spots  are  scraped  again.  Tliere  need  be  no  fear  of 
doing  too  much  and  thus  causing  needless  scarring.  The  deeper 
layers  of  the  corium  are  naturally  tough  and  dense,*  and  there  is  no 
danger  of  their  yielding  to  the  spoon,  the  action  of  which  is  at  once 
checked  when  the  operator,  by  the  change  in  the  sensation  of  resistance, 
is  aware  that  he  has  reached  healthy  tissues.  The  bleeding  ha\'ing 
again  been  thoroughly  stanched,  minute  nests  may  often  be  found 
lying  in  pockets  amongst  the  meshes  of  the  corium.  These  are  a 
potent  source  of  recurrence  of  lupus,  being  left  after  all  that  is  soft 
and  friable  has  been  scraped  away.  They  are  to  be  dug  out  with  small 
spoons,  or  destroyed  with  the  scarifier,  finely-pointed  sticks  of  silver 
nitrate,  or  fine  cautery.  While  the  bleeding  is  being  finalh"  stanched, 
the  operator  turns  his  attention  to  the  vicinity  of  the  lupus  patch  which 
he  has  attacked.  The  minutest  points,  specks,  and  nests  are  scrutinised 
and  destroyed  with  a  fine-pointed  cautery.  Where  the  nose  or  its 
A^cinity  is  affected,  the  inner  aspect  of  the  orifices  should  be  inspected 
in  case  the  mucous  membrane  is  invaded.  Before  the  patient  is 
allowed  to  come  round  from  the  anaesthetic,  all  red  lupus  scars  are 
examined.  Any  deposits  in  them  are  attacked  in  the  same  way,  or, 
if  they  are  the  seat  of  a  diffuse  hypei^aemia  and  infiltration,  linear 
scarification  is  thoroughly  resorted  to. 

The  best  application  to  the  surfaces  left  by  erasion  has  been  much 
disputed.  For  myself,  knowing  the  inveterate  tendency  of  the  disease 
to  reappear  in  minute  islets  overlooked  (many  of  them)  at  the  time 
of  the  erasion,  I  now  always  iise  fine-pointed  sticks  of  nitrate  of  silver 
to  the  edge  and  surface  of  each  erased  patch,  looking  out  especially 
for  any  suspicious  specks  or  nests  in  the  exposed  corium.  It  is  a 
painful  remedy,  but  this  objection  must  give  way  to  its  efficiency. 
Iodoform    is    used   by    some.      My  chief  objection   to    this    is   that   I 

*  As  pointed  out  by  Prof.  Yolkmann  (Joe.  supra  eit.,  p.  114).  in  cases  of  lupoid 
ulcerations  of  longer  standing,  an  almost  fibroid  tissue  becomes  exposed  after  the 
diseased  parts  have  been  scraped  off,  a  condition  wliicli  is  to  be  regarded  as  the 
expression  of  reaction  in  the  neighbourhood. 
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believe  it,  when  long'  continued,  to  have  a  tendency  to  encourage 
tlabby  granTilations.  Lotions  of  hyd.  perchlor.  (i  in  2000)  have  the 
advantaiie  of  promoting  asepsis,  and  of  a  germicide  power  which  may 
be  helpful  here  in  destroying  the  bacillus  indistinguishable  from  that 
of  tubercle  with  which  we  have  to  deal.  If  much  pain  be  present, 
hot  creolin  (i  or  2  per  cent.)  or  boracic  acid  fomentations  should 
be  applied.  Powdered  nitrate  of  lead  is  strongly  recommended  by 
Messrs.  Ashby  and  Wright  {The  Diseases  of  Cliildhood,  p.  747)  : 
"  The  repeated  application  of  powdered  nitrate  of  lead  has  been  very 
useful  in  our  hands,  both  for  lupus  and  other  intractable  tuberculous 
sores  ;  it  is  somewhat  painful,  but  very  effective." 

To  two  other  points  in  the  after-treatment  I  desire  to  draw  attention. 
One,  the  need  of  keeping  the  wounds  clean  and  as  aseptic  as  possible. 
It  is  well  known  how  much  the  ravages  of  lupus  are  due  not  only 
to  the  lupus  itself,  but  also  to  the  presence  of  pus-cocci,  this  being 
especially  the  case  on  a  part  like  the  face  exposed  to  the  air,  parti- 
cularly in  regions  like  the  nose  and  mouth.  The  second  point  is  that 
as  the  wounds  granulate  there  is  a  marked  tendency  to  scab-formation. 
Nothing  can  be  more  dangerous  than  the  advice  sometimes  given 
to  leave  these  scabs  alone  as  the  wounds  ^^■ill  heal  under  them.  They 
should  be  regularly  removed  daily,  with  the  gentle  use  of  finger- 
nail or  dressing-forceps,  and  some  such  application  as  equal  parts  of 
carbolic  oil  and  compound  tincture  of  benzoin  applied  to  the  surface 
itself  of  the  sore  that  remains  to  heal.  Any  prominent  granulations 
should  be  sedulously  shaved  down  with  scissors  curved  on  the  flat. 
If  they  become  persistent  or  the  wound  stationary,  erasion,  under  an 
anaesthetic,  is  to  be  at  once  again  resorted  to.  As  in  all  tubercular  dis- 
eases which  cannot  be  cured  by  one  operation,  the  need  of  repetitions 
of  this,  the  necessity  of  prolonged  watching  and  after-attendance, 
must  be  clearly  accepted  by  the  patient  or  friends  before  treatment  is- 
commenced. 

Scarification. — This  is  only  useful  in  the  more  diffuse  forms,  and 
as  an  aid  to  erasion  ;  it  should  be  employed  in  two  ways,  (a)  Linear. 
With  a  fine  and  very  sharp  scalpel  the  surgeon  makes  scores  of  fine 
delicate  cats,  parallel  with  each  other,  through  the  diffuse  lupoid 
deposit,  crossing  these  again  with  similar  delicate  incisions  at  a  right 
angle  to  the  first.*  Each  incision  should  start  and  end  in  sound  tissues, 
the  knife  being  quickly  drawn  tlirough  the  lupus  deposit.  The  depth 
to  which  the  blade  is  sunk  varies  with  the  disease.  All  the  incisions 
must  be  made  quickly  and  witli  a  light  hand,  and  care  must  be 
taken,  as  far  as  possible,  not  to  let  them  run  into  each  other.  The 
bleeding  is  extremely  free,  but  is  readily  arrested  by  carefully- 
maintained  pressure  with  iodoform  or  salicylic  wool.  To  save  time 
an  assistant  keeps  up  pressure  on  one  patch,  while  the  surgeon 
attacks  another. 

(h)  Punctiform.  Here  hundreds,  maybe,  of  punctures  are  made  in 
the    diffused    lupoid    deposit,   a   delicate   hand   being    again    required, 

*  No  scarring  need  be  feared  from  either  form  of  scarification.  After  three  weeks 
have  elapsed,  the  above  incisions,  however  numerous,  if  done  with  proper  delicacy,, 
can  only  be  detected  by  looking  for  them  very  closely.  In  three  months  it  usually 
requires  a  lens  to  find  them. 
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and  a  fine  sharp  scalpel-point,  the  pointed  scarifier  (p.  334).  or  a  large 
needle  being  used.  In  this  case,  also,  every  pains  mvist  be  taken  to 
place  the  punctures  equidistautly.  After  arresting  the  bleeding  the 
surgeon  looks  carefully  over  the  patch  ;  if  at  any  spots  his  incisions 
or  punctures  are  crowded  together,  with  intervening  places  but  little 
touched,  he  again  goes  over  the  ground  carefully. 

If.  after  the  completion  of  these  operations,  the  tissues  appear  tallowy 
or  whitish,  there  need  be  no  fear  of  gangrene,  the  parts  being  far  too 
well  supplied  with  blood.  The  object  of  scarification  is,  of  course,  to 
obliterate  the  lupoid  deposit  by  the  formation  of  scar-tissue.  It  is  also 
ver\^  useful  when  a  scar,  though  not  again  ulcerating,  remains  obsti- 
nately dark  bluish-red.  Scarification  is  only  to  be  used  as  subsidiary 
to  the  sharp  spoon  or  other  methods,  especially  when  the  lupus  deposit 
is  diffuse.  Used  b}'  itself  as  a  means  of  cure,  it  is  tedious  and  brings 
about  amelioration,  not  a  cure. 

An  anaesthetic  should  invariably  be  given.*  Repetitions  are  usually 
required  in  severe  cases,  two  or  three  times  at  intervals  of  three  weeks 
or  more,  or  whenever  minute  reddish  specks  appear  and  grow. 

The  Actual  Cautery. — This  method  will  be  found  occasionalh'-  useful 
where  lupus  attacks  mucous  surfaces — e.(j.,  the  palate,  cheek,  &c.  In 
such  cases,  the  patient  being  placed  on  one  side  near  the  edge  of  the 
table,  the  mouth  well  opened  in  a  good  light,  all  granulating  or  ulcerated 
surfaces  are  first  thoroughly  curetted  with  a  sharp  spoon.  AVith  the 
blade  of  a  Paquelin's  cautery  these  surfaces  are  then  repeatedly  treated, 
and  any  infiltrated  tissue  which  has  not  yet  broken  down,  and  thus 
resists  the  sharp  spoon,  thoroughly  destroyed.  Both  the  surface  and 
edges  of  the  lupus  patches  should  be  energetically  attacked,  the  blade 
being  kept  at  a  cherry-red  heat.  Care  must  be  taken  not  to  encroach 
upon  the  orifice  of  Steno's  duct  or  to  approach  too  closely  the  upper 
aperture  of  the  larynx.  As  I  have  already"  said,  another  and  the  chief 
use  of  the  cautery  is  to  destroy  minute  foci  reappearing  in  scar-tissue 
after  the  use  of  the  sharp  spoon  or  other  methods.  As  soon  as  such 
reddish  specks  appear  they  should  be  destroyed  by  the  prickers  or 
scarifiers  mentioned  at  p.  334,  or,  failing  these,  by  a  fine-pointed  electric 
cautery,  or  by  the  acid  mercury  nitrate  apiDlied  with  a  strong,  finely- 
pointed  piece  of  wood. 

Excision. — Tliis  is  a  very  useful  method  for  patches  of  lupus  situated 
on  the  trunk  or  limbs.  For  the  face,  where  Iujdus  is  chiefly  met  with,  I 
do  not  recommend  it.  It  is  almost  impossible  to  make  sure,  unless  by 
cutting  more  ^-ideh'  and  deeply  than  is  permissible. t  that  the  incisions 

*  Mr.  Balmanno  Squire  recommends  (^Br'tf.  Med.  Joitrn..  May  i.  1880)  freezing  the 
skin  with  ether  spray.  This  so  entirely  alters  the  feel  of  parts  that  I  have  not  used  it. 
Cocaine  has  been  recommended.  I  strongly  urge  general  anaesthesia  in  every  case. 
Lupus,  like  all  tubercular  diseases,  should  be  dealt  with  like  malignant  disease,  no 
chance  being  thrown  away.  For  rendering  scarification  expeditious  and  precise,  Mr. 
Squire  has  devised  a  multiple  linear  scarifier.  This  instrument  ("Weiss)  is  most  useful 
in  port-wine  stains ;  for  lupus  I  prefer  fine,  very  keen  scalpels,  which  will  stifiice  both 
for  linear  and  punctiform  scarification. 

t  Mr.  Bidwell.  in  the  discussion  at  the  Medical  Society  on  Mr.  Bruce  Clarke's  paper 
(vide  infra').  "  recommended  that  in  long-standing  cases  the  subcutaneous  fat  should  be 
removed  in  addition  to  the  skin,  since  it  is  found  to  be  altered  in  consistence  in  these 
cases."     Every  surgeon  who  has  operated  much  on  lupus  will  agree  with  this  advice,  but 
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lie  in  really  healthy  ti><.siu's.  it  is  exti-emel\-  dilhcult  fo  7iiaintain  strict 
asepsis  dnriiiii'  the  healing  of  wounds  near  oi'  on  the  nose  and  lips; 
;iii(l  the  sanif  tact  interferes  with  the  vitality  ot"  grafts  in  this  region. 
Such  wouiuls  are  likely  to  be  followed  by  tedious  healing,  largelj''  by 
granulation,  and  scars,  often  i)rominent,  and  cheloid.  Later  on,  wheii 
tile  excision  wound  is  healed,  small  red  spots  of  recurrence  are  very 
commonly  met  with  in  and  around  the  scars.  For  the  above  reasons  I, 
personally,  do  not  advise  excision  of  lupus  on  the  face.  The  only  part 
of  the  face  where  I  use  excision  is  in  cases  of  extensive  lupus  of  the 
lips.  Here  flaps  of  skin  and  mucous  membrane  may  be  turned  up  and 
down,  and  a  long  intervening  wedge  of  the  lupus-infiltrated  tissue 
excised,  the  flaps  being  united  by  horsehair  sutures.  When  the  wound 
has  healed  it  will  be  found  that  the  teeth  are  somewhat  unduly  exposed, 
otherwise  excision  here  gives  excellent  results. 

I  would  refer  those  who  wish  to  hear  what  the  advocates  of  excision 
of  lupus  on  the  face  have  to  sav  in  favour  of  this  method,  to  papers  bv 
Dr.  W.  Kramer  {Centr.  f.  Chir.,  1892,  Bd.  8),  by  Mr.  Bruce  Clarke 
(Med.  Soc.  Trans..  1893,  p.  238),  and  by  Mr.  L.  Bid  well  (Lancet,  vol.  ii. 
1894,  P-  130,  and  vol.  i.  1 895,  p.  819). 

Having  tried  excision  of  lupus  on  the  face,  and  having  seen  the 
results  of  the  operation  in  other  hands,  I  do  not  advise  it  here.  If  used, 
with  the  freedom  which  is  absolutely  requisite  it  entails  needless  mutila- 
tion, especially  on  parts  like  the  nose  and  cheek.  It  will  be  said  that 
covering  the  fresh  wound  with  grafts  of  living  epidermis  will  prevent 
any  contraction  and  deformity.  Theoretically  it  will,  but  practically 
such  a  result  is  by  no  means  certain  on  the  face.  Finally,  I  am  of 
opinion  that  erasion.  if  careful  and  thorough,  and  followed  by  adequate 
scarification,  will  bring  about  cpiite  as  good  results,  and  with  much 
less  mutilation. 

The  following  hints  will  be  found  useful  in  the  treatment  and  after- 
treatment  of  a  disease  which  is  second  to  none  in  its  frequency,  its 
inveteracy,  its  power  of  disfigurement,  and  the  want  of  credit  to 
modern  surgery  which  its  results  still  too  often  show. 

I .  Unsparing  thoroughness  is  to  be  employed,  especially  on  the  first 
occasion  of  operating  ;  there  should  be  no  hurrying ;  ha3morrliage  should 
be  completely  arrested,  and  the  minute  foci  spoken  of  at  p.  334,  deep- 
lying  as  well  as  superficial,  searched  for  in  a  good  light  and  energeti- 
cally destroyed.  2.  An  ansesthetic  should  be  given  each  time.  3.  Tlie 
very  great  probability  of  relapses  and  the  need  of  repetition  of  operations 
should  be  explained  to  the  patient  and  friends,  and  their  co-operation 
secured  from  the  first.  4.  The  patients  are  not  only  to  be  kept  under 
observation  for  a  long  time,  but  should  be  seen  with  additional  fre- 
quency in  the  autumn,  winter,  and  spring.  The  points  in  the  scars 
which  at  once  call  for  operative  steps  are  the  appearance  of  reddish 
specks  or  nodules,  one  or  more  scax^s  remaining  obstinately  dark  bluish- 
red  or  purple,  and  the  persistent  appearance  of  scales  or  scabs.  5.  As 
in  all  tubercular  affections,  while  local  treatment  is  of  the  chief  impor- 

its  result  on  the  face  in  producing  scars,  if  the  grafts  do  not  take,  is  easily  to  be  foreseen. 
Kramer  (?<?<?.  infra  cit.)  goes  further  than  Mr.  Bidwell,  advising  that  the  knife  should 
pass  one  centimetre  from  the  limits  of  the  lupus,  and  deeply  to  or  into  the  muscles,  bone, 
or  cartilage. 

22 
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tance,  the  general  health  must  be  looked  to  and  every  po^^sible  step 
taken  to  improve  it,  more  especially  b}"  nutritions  food  and  the  best 
bracing  air  obtainable. 

OPERATIVE  TREATMENT  OF  RODENT  ULCER. 

Owing  to  the  great  frequency  of  this  disease  on  the  face,  the  following 
remarks  are  inserted  here. 

Some  Points  of  Practical  Importance. 

i.  Propriety"  of  Operation. — In  this  form  of  malignant  disease,  owing 
to  its  extremely  slow  progress,  its  very  long  connection  with  some  well- 
known  flat-topped  wart,  patients  sometimes  keep  on  deferring  the 
operation  till  their  age  and  the  extent  of  the  ulcer  cause  some  difficulty 
in  urging  or  advising  an  operation. 

The  following  ma}^  help  in  forming  a  decision  :  (i)  The  extent,  depth, 
and  site  of  the  ulcer.  A  case  of  moderate  severity — say  of  the  size  of 
half-a-crown — nia}'  nearl}'  always  be  submitted  to  operation.  But  the 
difficulty  of  deciding  will  be  much  greater  in  cases  which  involve 
extensively  the  nose,  orbit,  and  eye,  perhaps,  especially  if  the  bones  on 
the  delicate  inner  wall  are  much  involved  ;  in  the  rarer  cases  in  A\'hich 
orbit,  nose,  and  mouth  are  thrown  into  one  hideous  chasm,*  and  those 
cases,  also  rare,  in  which  the  ulceration  extends  very  widely,  though 
superficially,  involving  forehead,  temple,  and  parotid  region. f  (2)  In  all 
cases  of  severity  the  following  should  be  carefully  considered — viz.,  the 
real  age:}:  of  the  patient  (i.e.,  the  age  not  reckoned  by  years  alone) ;  his 
habits ;  how  long  he  will  probably  live  if  no  operation  be  performed ; 
whether  the  disfigurement  seriously  interferes  with  the  following  of  an 
active  life  ;  whether  there  have  been  any  brain  symptoms  referable  to 
the  growth ;  the  condition  of  the  viscera ;  any  liability  to  erj^sipelas. 
Finally,  each  case  being  considered  by  itself,  certain  conditions  will 
justify  operation  in  otherwise  doubtful  cases,  as  when  a  rodent  ulcer, 

*  As  in  Figs.  2  to  6  at  the  end  of  Mr.  Moore's  work,  Rodent  Ulcer. 

t  Mr.  Moore  Qoc.  supra  cit.,  Fig.  9)  sliows  one  of  these  superficial  but  vast  rodent 
ulcers ;  and  his  cases  vi.  and  vii.  prove  the  exceeding  difficulty,  if  not  impossibility,  of 
completely  curing  them ,  even  in  hands  as  experienced  as  his.  He  thought  (p.  58)  that 
the  tirmuess  of  the  skull  presented  a  mechanical  obstacle  to  the  complete  healing  of 
these  large  sores.  Mr.  Hutchinson  QClin.  Surg.,  vol.  ii.  pi.  65)  points  out  that  this  exten- 
sive form  may  be  very  superficial  for  a  long  time,  may  even  cicatrise  vrith  tolerable 
soundness,  but  that,  sooner  or  later,  a  stage  of  deep  growth  and  rapid  progress  is  almost 
certain. 

J  The  late  Sir  James  I'aget's  words  on  the  risks  of  operation  in  old  people  (^Clin. 
Lectures,  p.  6)  may  be  quoted  here :  "  They  that  are  fat  and  bloated,  pale,  with  soft 
textures,  flabby,  torpid,  wheezy,  incapable  of  exercise,  looking  older  than  their  years, 
are  very  bad.  They  that  are  fat,  florid,  and  plethoric,  firm-skinned,  and  with  good  mus- 
cular power,  clear-heailed,  and  willing  to  work  like  yoiinger  men,  are  not  indeed  good 
subjects  for  operations,  yet  they  are  scarcely  bad.  The  old  people  that  are  thin  and  dry 
and  tough,  clear-voiced  and  bright-eyed,  with  good  stomachs  and  strong  wills,  muscular 
and  active,  are  not  bad  ;  tliey  bear  all  but  the  largest  operations  very  well.  But  very 
bad  are  they  who,  looking  somewhat  like  these,  are  feeble  and  soft-skinned,  with  little 
pulses,  bad  appetites  and  weak  digestive  power,  so  that  they  cannot,  in  an  emergency, 
be  well  nourished."  Sir  James  goes  on  to  speak  of  their  inability  to  bear  loss  of  blood, 
the  lazy  healing  of  large  wounds,  the  liability  of  their  stomachs  to  refuse  food,  their 
prolonged  convalescence,  their  getting  ••  all  but  well,"  and  the  need  of  meeting  these 
special  dangers  with  special  cares. 
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having"  destroyed  tlie  sii;lit  of  one  eye,  is  ci'ee])ing  across  the  nose  and 
threatening  the  opposite  one. 

ii.  The  Operation  itself. — In  these  days  of  aseptic  surgery,  the 
combined  operation  by  knife  and  caustics,  or  cauterj^  will  be  preferred 
to  one  by  caustics  alone,  on  account  of  its  greater  precision,  the  more 
rapid  and  more  painless  healing,  the  absence  of  fcrtid  sloughs,  and  the 
diminished  liability  to  erysipelas,  Sec.  The  following  hints  may  be  found 
useful  in  an  extensive  operation  : 

(i)  To  diminish  the  risks  of  erysipelas  in  these  patients  the  parts 
should  be  carefully  cleansed  and  kept  as  aseptic  as  possible. 

(2)  Steps  of  the  operation  itself  and  the  application  of  caustics. — 
The  surgeon  first  makes  a  groove-like  incision*  around  the  whole,  or, 
in  a  very  extensive  case,  around  part  of  the  growtli,  and  well  wide  of 
it,  and  arrests  the  bleeding  by  ligature,  by  leaving  on  Spencer  Wells's 
forceps,  or  b}''  sponge-pressure.  The  next  step — that  of  removing  the 
affected  soft  parts — is  often  difficult,  owing  to  their  proneness  to  break 
away,  and  thus  giving  no  firm  hold  to  forceps ;  a  sharp  spoon  is  often 
very  iiseful  here,  but  scraping  alone  is  not  to  be  trusted  to.  Having 
scraped  away  the  growth  down  to  tissues  apparently  healthy,  the  surgeon 
scrutinises  these  most  carefully,  picking  out  every  atom  of  yellow- 
grey  granulation-like  material,  and  then  again  repeating  the  scraping 
with  careful  thoroughness.  Where  the  bones  themselves  appear  eaten 
into,  scraping  will  not  be  sufficient,  and  it  \^'ill  be  wiser  to  go  over  the 
worm-eaten  surface  with  a  line  gouge  or  chisel. f  In  one  region  espe- 
cially these  must  be  used  with  the  utmost  caution — i.e.,  where  the 
paper-like  bones  on  the  inner  wall  of  the  orbit  are  involved ;  in  this 
place,  if  the  surgeon  is  not  satisfied  with  the  limited  use  of  the  gouge 
or  chisel — which  is  alone  permissible  here — he  must  be  content  with 
finallj'  applying  Pacpielin's  thermo-cautery,  unless  removal  of  the  eye, 
at  the  same  time,  has  allowed  of  the  use  of  zinc  chloride  paste.  In 
other  places  this  very  valuable  caustic  may  be  employed  fearlessly,  as 
long  as  precautions  be  taken  to  use  it  in  a  concentrated  form  and  to 
apply  it  in  a  thick  state  and  as  little  of  it  as  possible,  so  that  the  dis- 
charges from  the  wound  shall  not  allo^^'  it  to  liquefy  and  run  either 
towards  the  eye  or  nose  or  throat.  Formalin  is  safer,  and,  perhaps,  as 
efficient. 

(3)  Question  of  removing  the  eye  in  cases  where  the  conjunctiva 
is  involved.— As  a  rule,  consent  should  be  obtained  for  this  step  if 
needful.  Cases  clearly  requiring  it  will  be  those  where  (a)  the  eye 
is  already  useless,  or  so  distinctly  deteriorated  that  it  cannot  improve ; 
(/8)  where  the  lids  have  shrunk  off  away  from  it,  and  left  it  irritable 
and  painful  from  exposure ;  (7)  where  the  disease  cannot  otherwise 
be  removed  or  caustics  efficiently  made  vise  of. 

As  a  rule,  if  the  conjunctiva  is  much  involved,  the  necessary  removal 
of  this  will  cause  sloughing  of  the  eyeball.  Occasionally,  this  only 
threatens,  and  then  passes  awaj^ 

*  A  pair  of  sharp,  blunt-pointed  scissors  may  be  found  useful  when  the  lids  have  to 
1)6  cut  through. 

t  Mr.  Moore  Qoc.  supra  clt.,  p.  51)  speaks  decisively  on  this  point :  "  The  bone  itself 
must  be  taken  away  to  a  depth  exceeding  that  which  has  yielded  to  the  disease. 
Recurrence  is  otherwise  inevitable." 


340  OPEIIATIONS  OX   Till':    nivM)   AX])  XECK. 

iii.  The  After-treatment. — (i)  The  cliief"  object  here  is  to  keep 
the  wonnd  scrupulously  sweet.  1  ])refer,  for  this,  gently  packing  the 
wound  with  iodoform  gauze,  or,  in  cases  where  erysipelas  may  be 
expected,  dusting  with  iodoform,  and  dressing  with  creolin  (2  per 
cent.)  or  boracic  acid  fomentations  changed  at  frequent  intervals. 
Sufficient  morphia  should  be  given  for  the  first  day  or  two,  and  the 
bowels  kept  regularly  open.  If  zinc  chloride  paste  has  been  used, 
attention  must  be  paid,  as  alread}-  advised,  that  it  does  not  melt  and 
run  into  parts  like  the  eye,  nose,  or  mouth,  and  for  this  same  purpose 
the  position  of  the  patient's  head  must  be  looked  to.  The  gauze  or  lint 
on  which  it  is  applied  should  be  removed  at  an  interval  of  a  few  hours, 
according  to  the  depth  which  the  original  disease  has  reached.  (2)  If 
it  has  been  found  needful  to  attack  vigorously  the  bones  of  the  skull,  or 
even  to  apply  some  of  the  caustic  to  diseased  dura  mater,  and  if  during 
the  first  ten  d&ys  of  the  disease  fits  make  their  appearance,  it  does  not 
necessaril}^  follow  that  cerebral  inflammation  is  setting  in.  According 
to  Mr.  Moore  the  fits  may  be  slight  and  the  unconsciousness  of  brief 
duration,  or  the  fits  even  severe  and  attended  with  coma,  but,  as  a  rule, 
they  are  recovered  from.  (3)  Secondary  haemorrhage.  This  is  rare 
after  the  use  of  zinc  chloride,  which  forms  deep,  tenacious,  black 
sloughs,  and  also  seems  to  me  to  prevent  the  risk  of  pyaemia.  But  if 
the  cautery  onlj^  has  been  used,  the  amount  of  fcetor  is  much  greater  ; 
and  in  parts  so  vascular,  secondary  haemorrhage  may  easily  occur  if  the 
Avound  is  foul.  (4)  Kecurrence.  The  patient  must  always  be  most 
carefully  watched,  and,  in  the  case  of  extensive  and  deep  disease,  any 
suspicious  granulations  that  appear  must  be  attacked  at  once.  (5)  After 
a  severe  operation  a  plastic  operation — ej/.,  tJte  hrirujiwj  down  of  a  Jlaji 
from  the  forehead — should  be  performed  ;  and,  this  failing,  much  may  be 
done  by  a  Avell-made  vulcanite  mask.* 


REMOVAL    OF    PAROTID    GROWTHS. 

The  question  of  operation  arises  here  under  three  somewhat  different 
co)iditions,  viz. : 

(i.)   In  the  case  of  the  ordinary  parotid  tumour. 

(ii.)  In  that  of  a  sarcoma  of  the  parotid,  M'hich  has  often  started  in 
the  growth  just  mentioned. 

(iii.)  In  carcinoma  of  the  parotid. 

(i.)  Removal  of  an  Ordinary  Parotid  Tumour. — These  well-kno\\'n 
growths,  containing  a  mixture  usually  of  fibro-cartilaginous,  myxo- 
matous, and  imperfect  glandular  tissue,  require  no  especial  allusion 
here,  beyond  the  need  of — (i)  Exposing  them  sufficiently,  (2)  Paying 
strict  attention  to  the  facial  nerve,  and  (3)  Removing  the  capsule  itself, 
after  the  growth  has  been  shelled  out,  in  any  cases  of  doubt — viz.,  soft 
consistency,  or  rapid  growth. f 

*  As  is  shown  in  Figs.  6  and  7  in  Mr.  Moore's  book,  loc.  supra  c'd. 

t  In  an  article  (^Guy's  Jio»p.  Reports,  vol.  xxvi.)  "On  the  Enchondromata  of  the 
Salivary  Glands,"  I  wrote,  with  regard  to  the  removal  of  these  growths :  "  If  the  wound 
be  made  too  small  in  the  first  case  for  fear  of  a  scar,  the  edges  will  only  be  bruised,  and 
primary  union  prevented.     It  is  not  uncommon  for  branches  of  the  facial  nerve  to  be  in 
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(ii.)  Operation  in  Sarcoma  of  the  Parotid. — Tliis  disease  usually 
begins  in  one  of  the  growths  just  mentioned.  This  and  the  next  group 
may.  as  far  as  operation  is  ooncerned,  be  eonsidered  together. 

(iii.)  Operation  in  Carcinoma  of  the  Parotid. — The  question  of  the 
advisability  of  interfering  at  all  with  really  malignant  growths  of  the 
parotid,  especially  careinomata.  has  been  much  disputed,  but  as  each 
case  must  be  decided  by  itself,  and  as  no  hard-and-fast  line  can  be  laid 
down  here,  some  useful  practical  points  may  be  mentioned.  On  the 
one  hand,  attention  must  be  strongly  drawn  to  the  fact  that  reports  of 
operations  are  often  brief,  and  that  too  often  the}'  are  published  as 
soon  as  the  patient  leaves  his  sui'geon.  and  thus  two-thirds  of  their 
value  are  lost ;  on  the  other  hand,  i  ma}'  perhaps  remind  my  younger 
readers  that  a  malignant  tumour  in  this  region  is  one  in  \\hich,  above 
most  others,  he  must  not  allow  a  wish  to  relieve  a  patient  to  overcome 
a  decision  arrived  at  after  careful  examination,  for  there  is  scarcely  an\- 
part  of  the  body  in  which  a  malignant  growth  so  quickly  obtains  a  firm 
hold  on  the  surroundino-  structures — a  fact  which  has  even  a  oraver 
bearing  on  the  operation  than  the  importance  of  these  structures 
themselves. 

A  case  of  carcinoma  of  the  parotid  successfviUy  removed,  in  a  woman 
of  72.  is  recorded  (Amer.  Jour.  Med.  Sci,  1893,  vol.  cv.  p.  144). 

At  one  spot  the  skin  was  adhereut  and  ulcerated.  The  entire  gland  was  extirpated, 
together  with  the  affected  skin,  extending  up  as  far  as  the  temporal  region.  It  was 
found  needful  to  tie  the  external  carotid,  and  the  facial  nerve  was  also  necessarily 
sacrificed.  The  upper  part  of  the  sterno-mastoid,  being  infiltrated,  was  removed.  The 
patient  was  well  eight  months  later. 

Practical  Points  in  the  Removal  of  Parotid  Tumours. 

L'haraders  of  the  Tuuioar. — Amongst  the  most  notable  of  these  are  — 
(i)  Mobility — viz.,  how  far  it  can  or  cannot  be  lifted  up  by  the  fingers 
from  the  subjacent  parts.  (2)  Eapidity  of  growth.  (3)  Density — thus 
a  great  hardness  or  evident  softness  will  be  alike  unfavourable,  the 
latter  from  the  fact  that  such  soft  growths  will  break  down  during 
attempts  at  removal,  and  leave  part  behind.  (4)  Pressure  symptoms. 
Of  these,  dyspnoea,  dysphagia,  presence  of  outlying  masses  in  the 
fauces,  and  facial  paralysis*  are  of  evil  omen.  (5)  Condition  of  the 
overlying  skin.f 

Points  in  the  Operation  itself. — To  begin  with,  the  growth  must  be 
sufficiently  exposed  b}^  adequate  incisions.     Probabh'  none  will  be  more 


relation  with  the  capsule  of  the  tumour,  and  if  this  has  been  much  handled,  or  treated 
by  covmter-irritation,  they  may  verj'  likely  be  firmly  adherent.  In  either  case  injury  to 
the  nerve  may  be  best  avoided  by  slitting  up  the  capsule  and  shelling  out  the  enchon- 
droma  first.  The  capsule  should  then  be  examined  to  see  if  any  nerve  branches  are 
adherent  to  it ;  after  these  have  been  separated,  the  capsule  itself  should  be  removccL 
This  should  always  be  done  to  prevent  any  recurrence,  as  the  peripheral  part  of  these 
enchondromata  is  often  adherent  to  the  capsule  itself."' 

*  Prof.  Billi-oth,  quoted  by  Mr.  Butlin  (_loc.  supra  cit..  p.  ii8).  considers  that  facial 
paralysis  from  the  pressure  of  a  parotid  tumour  is  a  sign  that  this  is  probably  a  carci- 
noma, for  the  sarcomata  and  other  tumours  rarely  produce  paralysis  l)y  pressure, 
although  paralysis  frequently  follows  the  operation  for  their  removal. 

+  The  more  adherent,  discoloure<l — viz..  reddish-purple — are  the  integuments,  the 
more  unfavourable  is  the  prognosis. 
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generally  suitable  than  a  | — shaped  incision,  the  vertical  portion  lying 
over  the  large  vessels,  and  the  transverse  one  exposing  the  facial  part  of 
the  growth. 

If  the  skin  is  adherent  at  any  spot  this  should  be  removed  at  the 
same  time.  The  growth  being  sufficiently  exposed,  the  extirpation  of 
it  had  best  be  begun  in  front  and.  below,*  the  posterior  part  being  left 
to  the  last,  as  here  lie  the  most  important  relations,  and  as  these  can  be 
most  readily  dealt  with  when  the  growth  has  been  freed  else-\\here. 
During  the  operation  a  blunt  dissector  should  be  used  as  much  as 
possible,  aided  by  touches  of  a  pair  of  scissors,  and  by  dragging  the 
groT\i:h  in  different  directions.  Every  vessel,  as  soon  as  cut,  should  be 
secured  with  Spencer  Wells's  forceps,  and  the  free  oozing  from  the 
vascular  skin  and  elsewhere  arrested  by  sponge-pressure  while  the 
surgeon  is  engaged  with  some  other  part  of  the  gro\\th. 

In  addition  to  the  free  oozing,  and  the  presence  of  important  vessels, 
other  difficulties  which  may  present  themselves  are  the  breaking  down 
of  a  soft  growth,  thus  baffling  attempts  at  comjDlete  extirpation,  and  the 
strong  processes  of  fibrous  tissue  which,  passing  normally  from  the 
parotid  to  some  important  adjacent  structures — viz.,  the  digastric,  the 
internal  pterygoid,  and  the  carotid  sheath — are  now  liable  to  be  either 
increased  in  density,  or  softened  hj  extension  of  the  growth. 

Two  points  require  especial  attention  here — viz..  the  amount  of  facial 
paralysis  which  may  be  expected,!  and  the  haemorrhage. 

Facial  Paralysis. — While  in  the  case  of  a  smaller  growth,  if  the 
nerve  has  only  been  bruised,  or,  when  divided,  if  the  ends  have  been 
placed  in  contiguity,  union  may  take  place,  and  the  paralysis  gradually 
disappear,:}:  in  the  case  of  really  malignant  growths  the  question  of 
future  deformit}"  must  be  set  aside,  and  the  nerve  divided  as  soon  as 
seen. 

Best  Modes  of  meeting  Haemorrhage. — The  chief  vessels  which  will 
be  met  with  are  the  superficial  temjioral.  transverse  facial,  occipital, 
posterior  aiiricular,  internal  maxillary,  and  external  carotid.  The  ex- 
ternal jugular  vein  and  the  large  communicating  branches  between  it 
and  the  internal  jugular  are  sure  to  be  cut,  while  the  internal  jugular 
vein  is  almost  certain  to  be  seen  in  the  bottom  of  the  wound. 

It  must  be  remembered  that  not  only  will  all  the  above  vessels  be 
liable  to  be  much  enlarged,  but  numerous  other  unnamed  anastomoses 
will  be  ])resent. 

The  common  carotid  has  sevei-al  times  been  tied  prior  to  this  operation. 


*  M.  Berard  (^Maladies  de  la  Glandc  Parotide. \:).  240)  advises  that  after  the  growth  lias 
been  freed  in  front,  it  should  be  next  attacked  from  below  iipwards,  and  not  from 
above  downwards,  for  these  reasons  : — (i)  The  blood  flows  away  from  the  wound,  and 
not  over  the  instruments  of  the  surgeon.  (2)  The  same  vessels  do  not  need  to  be  tied 
more  than  once.  (3)  If  any  large  vessel  has  to  be  cut,  it  is  secured  early,  thus 
diminishing  the  amount  of  haemorrhage. 

t  If  the  surgeon,  especially  in  less  serious  cases,  when  making  any  deep  incision  that 
is  needful,  can  manage  not  to  go  above  the  level  of  a  line  drawn  horizontally  three- 
quarters  of  an  inch  below  the  lobule  of  the  ear,  he  will  avoid  any  serious  interference 
with  the  trunk  of  the  facial  nerve,  and  thus  escape  the  risk  of  permanent  paralysis. 

X  This  gradual  improvement  is  alluded  to.  with  a  case  in  point,  in  my  article,  loc. 
supra  cit.     :SIr.  Butlin  (Jor.  mpra  elf.,  p.  120)  suggests  a  trial  of  nerve  suture  here. 
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111   my  <)|tiiii()ii,  ligature   of"  thi'  cxttTual  carotid  with  all  the  accessible 
branches  is  ^Teatly  to  be  ])i'eteiTe(l. 

If  lioature  of  the  common  cai'otid  is  to  lie  made  use  of  here,  1  hold 
that  it  shoidd  be  reserved  for  those  I'ases  in  which  tlie  surgeon  decides 
to  attack  a  very  soft  and  vascular  growth,  as  here  the  vessels  may  be 
very  numerous  and  difficult  to  isolate,  and  ligatures  may  not  hold.  In 
such  a  case,  instead  of  tying  the  common  carotid  and  thus  exposing  the 
jiatient  to  the  risks  of  brain  mischief,  it  would  be  better  to  pass  a  loop 
of  chromic  catgut  ligature  around  the  vessel,  loosely  tied,  and  to  ask  an 
assistant  to  keep  up  tension  on  this  whenever  bleeding  takes  place. 
This  method  seems  to  have  been  first  used  by  M.  Roux,  and  later  by 
Mr.  Kivington  (Med.-Chir.  Trans.,  vol.  Ixix.  p.  72)  and  Mr.  Treves 
(Lancet,  Janiiary  21,  1888).  See  Section  on  "  Ligature  of  the  Common 
Carotid." 

In  dealing  with  any  large  veins  the  risk  of  the  entrance  of  air  shoidd 
be  prevented  by  making  finger-pressure  on  the  cardiac  side,  oi-  by 
securing  them  with  doiible  ligatures  before  they  are  cut. 

If  the  wound  has  become  foul — and  sometimes  in  these  operations 
near  the  mouth  and  nose  it  is  impossible  to  keep  the  bandages  from 
shifting — the  surgeon  must  always  be  prepared  for  the  accident  of 
secondary  haemorrhage.  And  on  account  of  the  same  risk  the  actual 
cautery  should  never  be  used  at  the  bottom  of  a  very  deep  wound  near 
to  any  suspicious  tissues,  if  it  can  possibly  be  avoided.  If  some  kind 
of  caustic  be  required,  zinc  chloride  paste,  used  with  the  precautions 
given  at  ]i.  339,  would,  I  think,  be  preferable  from  the  absence  of 
foetor  with  which  it  works  ;  and  formalin  perhaps  better  still. 

OPERATIVE    TREATMENT    OF    NiEVI.* 

The  first  question  which  usually  arises  is  whether  these  growths 
should  be  operated  on  at  all,  or  whether  they  may  be  safely  left  to  them- 
selves. While  there  is  a  distinct  tendency  for  nsevi,  after  a  term  of  life, 
to  undergo  fibro-cystic  change,  I  doubt  if  this  tendency  to  spontaneous 
disappearance  is  as  high  as  Dr.  J.  Duncan  (Edin.  Med.  Jouni.,  1886, 
vol.  i.  ]).  702)  puts  it — viz.,  that  '-certainly  more  than  half  are  thus 
naturally  cured."  In  private  practice,  where  a  naevus  is  not  extending,! 
where  it  is  in  neither  a  dangerous  nor  a  conspicuous  place,  it  is  justifi- 
able to  watch  the  naevus,  remembering  that  the  times  of  teething  and 
of  puberty  may  bring  about  atrophy  or  increase,  and  that  the  former, 
while  often  spontaneous,  is  most  likely  to  follow  one  of  the  exantlie- 
mata.  But  when  a  nasvus  occupies  a  dangerous  site,  one  where  irrita- 
tion of  any  kind  is  likely  to  bring  about  haemorrhage — e.ij.,  scalp,  lips, 
tongue,  palate,  genitals,  rectum,  fingers,  or  toes — or  where  the  site  is  a 
conspicuous  one,  no  time  should  be  lost  in  effecting  a  cure. 


*  I  have  spoken  of  their  treatment  now  for  convenience'  sake,  and  because  of  their 
great  importance  on  the  face. 

t  On  this  point  Mr.  Waterhouse  (67/«.  Journ.,  Aug.  25,  1S97)  gives  the  following 
hints: — "In  certain  cases  the  surgeon  can,  with  some  degree  of  certainty,  foretell  the 
progress  of  the  naevus.  If  the  mevus  is  uniformly  compressible,  soft,  ami  highly  vas- 
cular, approaching  to  a  bright  red  colour,  especially  at  the  margins,  it  is  fairly  safe  to 
predict  that  it  will  increase  in  size."  Mr.  Waterhouse  advises  that  the  surgeon  should 
hold  his  hand  in  all  najvi  which  are  not  increasing,  in  infants. 
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While  admittino'  that,  after  a  year,  there  is  a  distinct  tendency  for  a 
nsevus  to  become  stationary,  and  often  to  degenerate  idtiniately,  I  should 
advise  operative  treatment  in  nearly  all  cases,  for  the  following  reasons: — 
(i)  During  its  growing  and  stationary  stage  the  na3vus  is  always  a 
source  of  anxiety  and  often  of  disfigurement.  (2)  This  growing  stage 
commonly  lasts  for  the  first  year.  When  a  nasvus  appears  to  be  sta- 
tionary, or  even  cicatrising  at  its  centre,  it  may  be  spreading  at  its 
jieriphery.  (3)  In  hospital  practice  there  is  the  greatest  difficulty  in 
persuading  the  mother  to  ])ut  uj)  with  any  deformity  that  is  remediable 
in  her  child.  (4)  In  early  life  naevi  are  usually  small,  and  easily  and 
safely  cured.  (5)  The  spontaneous  cure  of  a  large  nasvus  may  leave, 
by  much  puckering  of  the  skin,  far  more  deformit}^  than  that  of  an 
operation.  Before  describing  the  different  operative  measures  I  would 
remind  my  younger  readers — (a)  that  there  is  no  method  suited  to  all 
cases  ;  (/3)  that  it  is  very  easy,  b}'  using  heroic  means  and  doing  too 
much,  to  cause  needless  scarring:  (y)  that  during  the  cure  of  large 
nasvi  in  early  life  the  patients  are  liable  to  pyrexial  attacks  and  grave 
malaise.  These  are  not  at  all  uncommon  during  the  cure  of  large  naevi, 
even  though  asepsis  be  maintained. 

Different  Methods. — I  shall  only  speak  at  any  length  of  four  of  these 
— viz.,  excision,  electrolysis,  subcutaneous  discission,  and  the  cautery. 
By  one  of  these,  or  by  two  combined,  all  na^vi  can  be  satisfactorily 
dealt  with.      Other  methods  will  only  be  briefly  alluded  to. 

(i)  Excision. — I  use  this  method  very  largely  for  nearly  all  sub- 
cutanous  and  mixed  naevi  save  those  on  the  face,  and  for  many  large 
cutaneous  ones  where  the  scar  ^^'ill  be  hidden.  There  is  a  verj-  great 
probability  of  primary  union  ;  it  is  a  rapid  method,  leaving  no  slough 
to  separate,  as  is  the  case  with  the  cautery  or  ligature,  and  needing  no 
repetition,  as  in  electrolj'sis.  Two  points  require  notice  ;  one  is  the  risk 
of  hemorrhage.  This  is  met  by  working  rapidly,  by  judiciousl}'  applied 
finger-pressure,  by  keeping  wide  of  the  nevus  (if  the  incisions  are  made 
outside  the  ngevus  the  ha?morrhage  is  not  serious,  save  in  large  nevi  in 
infants),  and,'  where  the  bleeding  will  be  severe,  by  using  the  method  of 
Mr.  Davies-Colley.  My  late  colleague  passed  two  needles,  at  right  angles 
to  each  other,  beneath  the  base  of  the  na?vus.  and  twisted  around  and 
below  them  a  fine  drainage-tube  (this  may  be  kept  tight  by  clamping- 
it  in  Spencer  Wells's  forceps);  below  all,  two  or  three  silver  sutures 
are  passed  deeply.  After  the  nevus  has  been  removed,  the  needles 
and  (bvainage-tube  are  ^^■ithdrawn.  and,  before  bleeding  can  occur,  the 
sutures  are  quickly  twisted  up.  The  other  point  is  the  advisability  of 
leaving  any  nevoid  skin  in  the  excision  of  a  large  mixed  nevus.  While 
the  greater  part  of  the  diseased  skin  should  alwaj's  be  removed,  narrow 
strips  left  on  either  side  will,  usuall}-,  slowly  take  on  a  natural  colour. 
In  excision,  irrigation  ^\•ith  hot  perchloride  solution  (i  in  4000)  should 
be  made  use  of.  and  the  wound  carefully  united  with  sutures  of  fishing- 
gut  and  horsehair  or,  better,  wire,  which  can  be  quickly  twisted  A\lien 
the  hemorrhage  is  free.  Usually  no  drainage  is  refjuired.  Whei-e.  after 
excision  of  large  nevi  on  parts  concealed,  such  as  the  trunk  and  limbs, 
it  is  impossible  to  bring  the  edges  of  the  wound  together,  skin-grafting 
by  Thiersch's  method  (p.  188)  may  be  employed.  I  would  give  a  caution 
to  my  younger  readers  with  regard  to  excision  of  subcutaneous  nevi 
over  the  abdomen  in  infants  or  little  children,    In  these  cases  there  will 
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l>i'  ;ul(lition;il  ikhmI  i»t'  strict  asepsis,  tnr.  at  tliis  age,  tlic  alxlominal  wall 
is  extremely  thin,  and,  it"  suppuration  occur,  a  fatal  i)eritonitis  may 
result.  In  some  instances  of  deeji-seated  extensive  na^vi  of  the  side  of 
the  face,  excision  can  only  be  nsed  in  conjunction  with  electrolysis.  In 
such  cases  excision  should,  whenever  possible,  be  employed  first,  before 
the  parts  are  altered  by  the  electrolysis.  One  more  occasion  when 
excision  will,  sometimes,  he  found  useful  is  when  a  ngevus  has  been 
cured  by  some  other  means  and  an  ugly  scar  left — e.(/.,  at  the  root  of  the 
nose.  If  it  be  possible  to  get  the  edges  together  and  to  secure  priniar\- 
union,   excision   will.   here,   greatly  improve  matters. 

(2)  Electroli/sis. — This  method  has  the  great  advantage  of  leaving  a 
minimum  of  scar*  or  ])uc]ver  behind  it,  and  what  scar  there  is,  is  of 
good  colour.  Other  advantages  are  that  there  is  no  bleeding,  no  danger, 
and  little  or  no  pain  after  the  operation.  The  chief  disadvantage  is  that  it 
requires  several  sittings — on  an  average,  four  or  five — and.  as  an  interval 
of  six  weeks  should  elapse  between  each,  the  treatment  is  spread  over  a 
considerable  time.  For  this  reason  the  method  is  not  suited  to  hospital 
patients,  who,  usually  of  limited  intelligence,  are  ill  content  if  the 
blemish  is  not  speedily  removed.  With  patients  of  more  intelligence 
and  a  better  rank  in  life,  the  following  should  be  insisted  upon — I.  That, 
while  electrolysis  is  not  exi)editious,  it  is  the  slow,  gradual  fading  of  the 
na?vus  which  gives  the  best  after-result.  2.  That  the  chief  object  of  the 
operator  is  to  stop  the  growth,  and  then  to  wait  patientl}-,  unless  the 
nasvus  re-develops  or  its  subsidence  is  much  delayed.  Electrolj-sis  is 
best  suited  to  those  nsevi  \Ahich  are  unsuited  to  excision,  and  where  the 
cautery  will  leave  a  conspicuous  scar — e.'/.,  upon  the  face,  and  especially 
upon  the  eyelids  and  nose.  In  the  following  account  of  electrolysis  I 
shall  quote  from  the  A\'i-itings  of  established  authorities  on  the  suljject, 
from  whom  I  have  learnt  very  much. 

Dr.  W.  Newman,  of  Stamford,  writes  (Brit.  Med.  Joiirn.,  1882,  vol. 
ii.  p.  248) :  "  The  cases  for  which  electrolysis  is  eminently  suited  are 
superficial,  dark-coloured,  sluggish,  vascular  growths,  which  do  not 
possess  special  or  abundant  blood-supply.  They  waste  away  after  one 
or  two  sittings,  as  a  matter  of  moral  certainty.  Next  in  order  are  those 
naevi  which,  agreeing  with  the  above  in  their  actual  vascularity,  yet 
have  much  more  of  surface-covering,  and  which  do  not,  therefore,  so 
readily  declare  the  conditions  of  their  blood-supply.  A  majority  of 
these  cases  will  probabh'  be  found  to  be  cjuite  amenable  to  the  electric 
current.  On  the  other  hand,  the  cases  in  which  electrolysis  will  not, 
at  least  as  a  rule,  succeed,  are  those  which  are  intensely  vascular, 
which  are  rapidl}'  growing,  and  which  it  is  fair  to  conclude  have  more 
or  less  direct  communication  with  blood-vessels." 

Dr.  J.  Duncan  {loc.  infra  cit.)  thus  describes  the  method  which  he  has 
done  so  much  to  improve :  ''  After  tr3^ing  many  batteries  of  constant 
current,  I  have  reverted  to  the  Bunsen  or  Smee  with  four  to  six  cells  of 
large  size.  In  the  Infirmarj-,  where  it  can  be  prepared  by  others,  I  use 
the  Bunsen  of  four  cells,  as  giving  the  largest  amount  of  chemical 
work  with  the  least  tension.  But  in  private,  Smee's  batter)'  with  plates 
about  4  inches  hy  6,  and  having  six  cells,  is  most  convenient.    It  is  less 


*  Dr.  L.  Marshall  (^loc.  infra  cit.')  claims  auotlier  advantage  for  tlic  scar — viz.,  that 
it  does  not  teud  to  contraction  in  loose  tissue  like  that  of  the  eyelids. 
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dirty,  has  only  one  fluid,  and  is  equally  effective."  Before  operating, 
the  poles  should  be  tested  in  saline  water,  and  only  used  if  the  evolution 
■of  gas  is  copious  and  continuous. 

The  needles  recommended  are  those  introduced  bj?"  Prof.  Fraser  and 
Dr.  Duncan.  They  should  be  insulated  with  vulcanite.  The  length  of 
the  exposed  point  should  vary  from  ^  to  |  inch,  according  to  the  size  of 
the  ngevus.  Steel  is  the  best  material ;  but  the  positive  pole,  if  of  steel, 
requires  re-sharpening  after  each  operation,  because  it  is  acted  on 
■electrolytically.  Both  poles  should  be  introduced,  as  giving  most  work 
in  the  least  time.  In  small  nasvi  they  are  best  placed  parallel,  and 
■equidistant  from  each  other  and  from  the  sides  of  the  tumour.  In  large 
nsevi.  Dr.  Duncan  moves  them,  especially  the  negative,  from  place  to 
place,  and  introduces  them  through  new  punctures.  If  left  stationary, 
the  action  rapidly  diminishes  after  ten  or  fifteen  minutes,  on  account  of 
the  slough  with  which  they  surround  themselves.  It  is  necessary  to 
watch   very   closely   the   growing   induration   round    each    needle.      It 

Fig.  ii8. 


Electrolysis  needles  for  use  with  constant  current  batteries  with  serretine  holders. 
(Down  Bros.'  Cat,) 

increases  slightly  even  after  the  needles  are  withdrawn,  and  the  action 
must  be  stopped  before  the  skin  is  involved.  If  the  needles  be  very 
slowl}^  withdrawn  while  the  battery  is  still  working,  so  as  to  cauterise 
slightly  their  track,  not  a  single  di'op  of  blood  will  flow,  otherwise 
pressure  should  be  applied  for  a  few  minutes.  The  ntevi  should  then  be 
covered  with  aseptic  wool  and  collodion.  In  large  nfevi  too  much  must 
not  be  done  at  one  sitting  or  in  one  place.  The  slough  has  to  be 
absorbed,  and  it  is  better  to  establish  several  small  sloughs  at  different 
parts  than  a  great  mass  at  one.     An  anaesthetic  is  required. 

Dr.  Lewis  W.  Marshall,  of  Nottingham  (Lancet,  vol.  i.  1889,  p.  73; 
Brit.  Med.  Journ.,  vol.  i.  1897,  p.  273),  advises  as  follows  :  '•  I  always  use 
the  positive  pole  with  one  or  more  needles,  according  to  the  size  of  the 
growth  and  its  situation.  The  needle  (or  needles,  as  the  case  may  be)  is 
moved  about  systematically  to  attack  the  growth  in  various  parts.  This 
is  done  without  withdrawing  the  needle  after  it  has  remained  long  enough 
in  one  spot  to  produce  some  effect.  It  is  wiser  at  first  to  work  well  away 
from  the  surface  of  the  tumour,  especially  in  raised  ntevi  which  are  very 
florid,  to  avoid  risk  of  destroying  the  thin  covering.  The  circuit  is 
completed  by  attaching  a  rheophore  to  the  negative  pole  ;  by  this  we 
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avoid  an  unnecessary  puncture,  and  1  find  that  the  process  is  equally 
effectual.  I  have  not  yet  succeeded  in  finding  a  good  means  for  insulat- 
ing needles,  and  the  scar  left  by  the  negative  needle  is  brovs^n  and  very 
(lisiiguring.  I  also  prefer  to  use  the  positive  instead  of  the  negative 
pole,  because  it  is  slower  in  its  action,  and  therefore  less  likely  to  lead 
to  sloughing,  and  the  bleeding  on  withdrawal  of  the  needle  is  much 
less  troublesome.*  The  number  of  cells  used  varies  somewhat,  but  my 
usual  custom  is  to  commence  with  five  Leclanche  cells  (Silvertown  Battery 
Company),  and  increase  according  to  the  effect  produced.  Ten  cells 
iire  generall}^  sufficient,  but  in  deep  subcutaneoiis  na3vi  I  have  applied 
twenty  cells.  The  amount  of  tension  caused  must  be  very  carefully 
gauged,  cutaneous  na3vi  being  capable  of  standing  very  little.  Change 
in  colour  to  a  dusky  hue  is  a  good  guide  to  judge  when  it  is  requisite 
to  stop  the  current.  On  withdrawal  of  the  needle  all  that  is  requii-ed  is 
to  rotate  it  before  pulling  to  free  it,  and  then  paint  the  orifice  with 
-collodion." 

Dr.  H.  Lewis  Jones,  who  has  had  large  experience  at  St.  Bartholomew's 
Hospital,  describes  his  methods  in  the  >Sf.  Bartholomeivs  Hospital  Reports, 
vol.  XXX.  p.  206.  He  considers  the  "unipolar"  method  the  most  useful. 
"  Needles  of  platinum  having  been  connected  with  the  negative  pole, 
the  circuit  is  completed  through  the  patient's  body  liy  means  of  a  well- 
moistened  pad  attached  to  the  positive  pole  and  placed  underneath  the 
patient's  back  or  hips.  Small  currents  are  employed,  and  the  ntevus  is 
done  gradually. t  The  reason  why  this  plan  is  preferred  is  because  it 
gives  the  operator  one  set  of  needles  only  to  manage ;  the  density  of 
the  current  in  the  naevus  is  more  easily  distributed ;  the  changes  pro- 
duced at  each  of  the  needles  are  alike  to  one  another,  and  there  is  little 
•or  no  bleeding  after  withdrawal  of  the  needles.  Further,  the  systematic 
use  of  the  same  pole  makes  it  easier  to  recognise  the  appearances  which 
indicate  that  enough  has  been  done,  so  as  to  stop  the  electrolytic  action 
before  the  stage  of  complete  destruction  and  sloughing.  The  objections 
to  the  unipolar  arrangement  of  needles  are  that  the  current  traverses 
the  body  of  the  child,  who  may,  therefore,  be  affected  by  electric  shocks, 
.and  the  positive  pad,  if  not  carefully  managed,  may  produce  an  undesired 
electrolysis  in  the  wrong  place.  The  first  of  these  objections  is  not 
serious  unless  the  naevus  be  situated  on  the  head,  and  even  then  with 
proper  care  it  becomes  slight,  if  one  remembers  that  the  needles  should 
be  inserted  and  removed  singly  and  gradually,  and  the  full  strength  of 
the  current  turned  on  after  the  insertion  of  the  needles,  and  turned  off" 
before  they  ai'e  all  removed.  The  other  danger — that  of  electrolysis 
at  the  seat  of  the  positive  pad — ^can  be  guarded  against  by  strict 
attention  to  the  pad  and  conducting  wire ;  both  must  be  completely 

*  Another  advantage  of  the  positive  pole  is  that  here,  as  in  aneurysm,  it  produces  a 
•clot  which  is  fairly  firm  and  useful  in  organising;  the  negative  pole,  on  the  other  hand, 
yielding  one  which  is  soft  and  frothy,  and  of  less  value. 

f  •'  It  may  be  taken  as  a  principle  of  the  electrolytic  treatment  that  the  current  should 
not  be  pushed  to  such  an  extent  as  to  cause  the  nasvus  to  slough.  It  follows  as  a  rider 
to  this  that  electrolysis  can  very  seldom  bo  used  so  as  to  get  rid  of  a  naevus  at  one 
operation,  unless  it  is  quite  a  small  one,  for  where  this  is  attempted  the  result  is  almost 
•certain  to  be  a  slough,  and  should  be  regarded  as  an  unfavourable  termination.  If  the 
UEevus  is  very  small,  that  is  to  say  under  a  fifth  of  an  inch  in  diameter,  it  may  be  com- 
pletely destroyed  in  one  sitting." 
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covered  b}-  moist  niatei'ial,  as  the  smallest  portion  of  uncovered  metal 
v^ill  produce  destructive  eifects  at  the  place  where  it  touches  the  skin." 
The  bipolar  method,  in  which  both  the  poles  are  inserted  into  the  ngevus.  is 
carried  out  by  Dr.  Jones  by  means  of  his  fork-electrodes,  in  which  two  to 
five  needles  can  be  arranged,  firmly,  parallel  to  one  another,  thus  easily 
controlled  and  evenly  distributing  their  action  on  the  tissues.  If  the 
needles  are  used  in  the  oixlinary  way,  care  must  be  taken  to  keep  them 
parallel,  not  to  allow  their  points  to  come  in  contact,  thus  producing 
needless  shock,  and  to  keep  them  at  regular  distances  from  each' other, 
from  the  periphery  to  the  centre  of  the  ngevus,  so  that  the  whole  of  the 
ngevus,  centre  and  periphery  alike,  may  be  acted  upon.  If  the  needle- 
points converge  to,  and  thus  the  current  is  concentrated  in,  the  centre  of 
the  ngevus,  sloughing  is  likely  here,  while  the  periphery  will  escape.  As 
to  the  strength  of  current  iised,  Dr.  H.  Lewis  Jones  advises  as  follows : 
"  The  best  way  of  specifying  the  current  is  to  take  into  consideration 
the  number  of  needles  used,  and  to  say  that  for  every  inch  of  needle  in 
the  ngevus,  twenty  to  thirty  milliamperes  is  sufficient.  Thus,  if  four 
negative  needles  are  inserted  to  a  quarter  of  an  inch  apiece,  the  total 
current  may  be  twenty  or  thirty  milliamperes."  The  needles  used  may 
be  of  platinum,  one  advantage  of  which  is  that  they  may  be  attached  to 
either  pole.  The  only  objection  to  them  is  the  difliculty  of  rendering 
them  really  sharp.  If  steel  or  copper  needles  are  used  they  must  be 
attached  to  the  positive  pole.  The  needles  should  be  isolated  with 
vulcanite  for  a  full  half  of  their  length,  otherwise  sloughing  will  occur 
at  the  point  of  their  puncture.  Before  use  the  needles  should  be  boiled. 
When  introduced  their  points  must  not  be  allowed  to  approach  the 
surface  of  the  nasvus  too  closel}-,  or  sloughing  and,  later  on.  sepsis  will 
occur.  The  progress  of  electrolysis  is  best  judged  by  the  induration  which 
takes  2olace,  also  b}'  an}^  discoloration  at  the  points  of  entrance  of  the 
needles.  A  greyish  spreading  zone  here  indicates  that  it  is  time  to 
withdraw  and  re-insert  the  needle.  Blackening  at  any  part  denotes 
that  sloughing  will  ensue  there.  Before  the  needles  are  withdrawn 
the  current  should  be  shut  off,  but  not  a])ruptly.  The  only  dressing- 
needed  is  a  little  salicylic  or  iodoform  wool,  kept  on  A\'itli  iodoform 
and  collodion  till  the  punctures  are  healed. 

(3)  Sicbctdaueous  Discission. — Tliis  is  an  excellent  means  of  obliterating 
a  uiBvus  without  scan'ing,  introduced  by  Dr.  Marshall  Hall.  A  cataract- 
needle  or  a  fine  tenotome  is  passed  from  a  point  about  a  line  from  the 
mai'gin  of  the  ngevus  to  the  opposite  extreme  edge  of  the  growth.  The 
needle  is  then  withdrawn  almost  to  its  point  of  entrance,  and  pushed 
again  through  the  najvus  at  about  yV  inch  from  the  line  of  the  first 
puncture,  and  so  on  till  the  lines  of  puncture  take  a  fan-like  shape. 
The  number  of  times  ^^'hich  the  needle  is  passed  will  vary,  according 
to  the  size  of  the  ngevus,  from  ten  to  forty.  Each  passage  must 
be  just  removed  from  the  last.  Should  the  needle  penetrate  the 
skin,  pressure  must  be  applied.  This  method  is  best  adapted  to  sub- 
cutaneous or  mixed  nasvi  of  moderate  size.  After  a  few  weeks 
repetition  may  be  needful. 

(4)  Cautery  or  L/nipuncture. — Paquelin's  cautery  is  usually  employed, 
the  large  blade  at  a  dull  cherry-red  heat  being  carefully  wiped  over  a 
cixtaneous  ngevus,  and  the  fine  point  used  for  the  subcutaneous  ones. 
This   is   made   to   penetrate   the  skin  at  one   spot,   and   then  made  to 
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traverse  the  luovus  in  several  directions  IVom  the  one  pnneture.  It  is 
effectual,  but  the  more  I  see  of  it  the  less  I  like  it,  owing  to  tin-  large 
scars  it  leaves.  Thus  the  black  sinus  or  sinuses  left  after  the  oj)eration 
with  a  I'ed  margin  of  scorched  skin  su])purate  and  heal  tediously,  and 
with  miTch  disfigurement  in  exposed  places.  Furthernioi-e,  while  the 
slough  is  being  detached  the  health  of  an  infant  or  little  child  often 
suffers  considerably.  The  small-sized  Paquelin's  cautery,  recently  intro- 
duced, is  greatly  to  be  preferred  to  that  in  ordinary  use,  but  best  of  all 
is  a  cautery-batter}^  with  the  fine  platinum  points  and  porcelain  burners 
which  any  electrician  can  supply.  If.  in  hospital  practice,  the  surgeon 
arranges  for  his  naevus  cases  to  attend  on  one  day,  there  should  be  no 
difficulty  about  the  batteiy  being  ready.  The  amount  of  scarring  left  is 
far  less  than  that  by  the  Pacpielin's  cautery.  No  an?esthetic  is  recjuired 
Avith  either  in  infants,  the  pain  being  momentar}^.  I  will  take  the 
opportunity  here  of  drawing  attention  to  a  most  useful  warning  by 
^Iy.  AVaterhouse  (loc.  siqwa  cit.),  which  applies  to  treatment  of  n^vi  by 
ignipuncture  and  caustics :  "  In  mixed  n^vi  it  is  necessary  to  procure 
destruction  of  the  subcutaneous  portion  of  the  growth,  and  the  cure  of 
the  cutaneous  part  as  a  rule  follows.  Times  without  number  have  I  seen 
cases  in  which  the  treatment  adopted  has  been  destruction  of  the  skin 
portion  with  caustics.  This  has  resulted  in  ugly  scarring,  and  the 
subcutaneous  portion  of  the  growth  has  not  been  in  an}^  way  influenced 
for  good."  A  very  simple  form  of  cautery  for  those  stellate  patches 
which  appear  on  girls'  faces  long  after  infancy,  "spidernfevi,"  is  supplied 
by  a  needle  heated  or  dipped  in  nitric  acid.  An  anaesthetic  should 
be  given.  Another  excellent  means  for  healing  minute  naevi  is  to  make 
a  puncture  with  a  tenotome,  and  appl}^  for  a  few  seconds  a  finely 
pointed  stick  of  silver  nitrate. 

(5)  Application  of  Caustics — e.g..  Sodium  Ethi/late  and  Nitric  Acid. 
— These  are  suitable  for  cutaneous  nasvi.  Ethylate  of  sodium,  introduced 
by  the  late  Sir  B.  W.  Richardson,  is  the  one  generally  used  as  being 
less  painful.*  It  should  be  applied  daily  for  two  or  three  days  ;  a  crust 
then  forms  :  when  this  drops  off  the  nasvus  will  be  found  to  be  cured  if 
the  application  has  been  sufficient.  Nitric  acid  is  much  more  powerful ; 
careless  use  of  it  may  produce  most  odious  scars.  Whatever  caustic  is 
used,  it  is  well  to  smear  parts  around  with  vaseline,  and  the  pointed 
wood  or  glass  rod  used  should  carry  only  just  enough  of  the  acid,  and 
none  to  drop  about. 

(6)  Scarification. — This  may  be  employed  for  any  cutaneous  part  of  a 
naevus  which  is  left  in  a  florid  state  after  other  treatment,  or  for  port- 
wine  stain,  in  the  same  way  as  advised  at  p.  350. 

(7)  Collodion. — This  may  be  tried  in  tiny  cutaneous  naevi.  These  can, 
however,  be  better  treated  otherwise.  In  nearly  all  other  naevi  it  is  a 
placebo,  but  not  always  a  harmless  one,  as  it  wastes  time. 

(8)  Vaccination. — This  is  not  to  be  recommended.  From  a  very  large 
number  of  cases  which  I  have  seen  where  this  has  been  used,  I  am  of 
opinion  that  it  very  rarely  cures  the  neevus,  while  the  vaccination  is  not 
reliable. 


*  The  amount  of  pain  is  disputed :  by  some  there  is  said  to  be  very  little  at  the  time 
of  application  and  afterwards.     I  have  not  found  that  this  is  the  case. 
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(9)  Li'iafure. — I  have  long  ago  entirely  aliandoned  this,  owing  to  its 
painfulness,  its  prodviction  of  a  slough  and  large  scar,  and  the  great  risk 
there  is  that  parts  of  the  strangled  mass  may  escape  obliteration. 

(10)  Injection. — This,  as  usually  performed  with  a  preparation  of  iron, 
is  extremely  risky,  and  should  never  be  made  use  of  unless  the  neevus  is 
securely  surrounded,  as  with  a  ring  forceps.  Several  cases  suddenly  and 
instantaneously  fatal  from  thrombosis  and  embolism*  have  occurred,  and 
a  few  have  been  recorded  {Lancet,  1867.  vol.  ii.  p.  191).  I  well  remember 
\yitnessing  one  in  my  student  days.  The  late  Mr.  W.  M.  Coates,  of 
Salisbury,  a  surgeon  of  wide  experience,  used  iodine  injection  with  much 
success  (Brit.  Med.  Journ.,  1883,  vol.  ii.  p.  319).  About  half  a  drachm  of 
the  undiluted  tincture  is  thrown  in  slowly  by  means  of  a  Wood's  syringe 
with  a  very  fine  needle.  By  moving  the  point,  the  tincture  is  thrown 
into  every  part.  On  withdrawing  the  needle,  pressure  on  the  puncture 
is  required  for  a  few  moments.  The  n^vus  hardens  at  once  and  slowly 
disappears.  ^  No  scarring  results.  Mr.  Coates  considered  the  treatment 
by  iodine  injection  quite  free  from  any  risk  of  thrombosis. 

If  injection  is  to  be  employed,  pure  carbolic  acid  should  be  made 
use  of,  a  minim  being  thrown  in  at  each  puncture,  the  part  being 
invariably  first  shut  off"  safely  from  the  general  circulation  by  ring 
or  padded  forceps,  or  by  the  plan  of  temporary  strangulation  by  the 
ligatures  figured  at  p.  270  in  pai-t  i.  of  Cheyne  and  Burghard's  Manual 
of  Surr/ical  Treatment. 

Port-Wine  Stain. — This  troublesome  form  of  cutaneous  naevus  is 
best  treated  by  the  careful  use  of  caustics,  linear  scarification,  or  the 
employment  of  a  platinum  cautery  kept  at  a  white  heat.  This  should 
barely  touch  the  surface  of  the  stain.  Whichever  method  is  used,  care 
must  be  taken  not  to  destroy  too  much — e.ij.,  no  more  than  the  epidermis 
and  superficial  layer  of  the  rete  mucosum — in  the  cases  where  the  stain  is 
thinnest  and  most  diffuse.  Cicatrisation  will  do  the  rest.  Here  especially, 
it  is  very  important  to  maintain  asepsis,  e.</.,  with  iodoform  or  salicylic 
wool,  or  iodoform  and  collodion, 

*  Another  unfortuuate  result  is  alluded  to  in  the  footnote,  p.  354. 


CHAPTER    V. 
EXCISION     OF     THE     EYEBALL, 

EXCISION    OF    EYEBALL.* 

Indications. 

i.  New  oTowths — e.'/.,  glioma  of  the  retina,  melanotic  sarcoma  of  the 
uveal  tract. 

ii.  In  the  following  cases  of  injury  and  its  results  : 

(a)  The  eyeball  ruptured  and  collapsed  after  a  blow. 

(/))  A  large,  jagged,  foreign  body  in  the  eye — e.(j.,  a  bit  of  metal,. 

not  removable  without  inevitable  disorganisation, 
(e)   If  (Nettleship's  Biseai^es  of  the  Eye,  p.  142)  the  wound,  lying 
wholly  or  partly  in  the  dangerous  region,!  be  so  large 
and  so  complicated  with  injury  to  deeper  parts  that  no 
hope  of  useful  sight  remains, 
(r/)   If,  though  the  wound  be  small,  it  lie  in  the  dangerous  region, 

and  have  already  set  up  irido-cyclitis. 
(e)  Where  a  small  foreign  body — e.g.,  a  shot  glancing  in  cover- 
shooting— not  removable  by  an  electro-magnet,  gradually 
sets  up  "inflammation  and  shrinking  of  the  eye. 
(/)  When  there  is  a  wound  in  the  dangerous  region  compli- 
cated with  traumatic  cataract. 
((/)  When  traumatic  cataract  has  been  set  up  by  a  wound  which 
is  wholly  corneal,   and  therefore   out   of  the   dangerous 
area,  and  yet  severe  iritis  and  pan-ophthalmitis  come  on 
in  spite  of  treatment. 
iii.  As  part  of  an  operation  for  rodent  ulcer  which  has  extensively 
involved  the  conjunctiva  (p.  339). 

iv.  As  part  of  an  operation  for  removal  of  orbital_  tumours— e.gr.,  a 
glioma  or  sarcoma  which  has  ruptured  the  sclerotic,  rodent  ulcer, 
scirrhous,  sarcomatous,  bony  growths,  &c.:j: 

Operation.— The  chief  object  is  to  remove  the  globe  alone,  whenever 
this  is  possible,  leaving  the  muscles  to  coalesce  and  form  a  stump  on 
which  the  artificial  eye  may  be  supported  and  be  movable.  As  much 
conjunctiva  as  possible  should  be  left. 

The  surgeon,  standing  in  front,  having  inserted  a  spring-speculum 

*  As  the  general  surgeon  may  be  called  upon  to  perform  this  operation  at  any  time, 
and  as  it  should  always  be  practised  on  the  dead  body,  it  is  included  here. 

t  A  zone  nearly  a  quarter  of  an  inch  wide  surrounding  the  cornea. 

i  For  an  exceUent  account  of  these  the  reader  is  referred  to  Mr.  Lawson's  article. 
Diet,  of  Surg.,  vol.  ii.  p.  117  et  seq. 
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between  the  lids,  snips  with  bhmt-pointed  scissors  through  the  ocular 
coniunctiva  close  to  the  cornea  and  all  round  it,  using  toothed  forceps 
to  lift  the  conjunctiva,  and  leaving  enough  at  one  side  to  hold  on  by 
the  forceps  during  the  next  step.  This  is  to  open  freely  Tenon's  cap- 
sule, and  catching  'up  each  rectus  tendon  (beginning  usually  ith  wthe 
external  rectus)  with  a  strabismus-hook,  to  divide  them  close  to  the 
sclerotic,  leaving  the  cut  end  of  the  external  rectus  long,  in  order  to 
dra^^'  the  eyeball  forcibly  inwards.  The  superior  and  inferior  rectus 
are  then  cut,  and  the  speculum  pressed  back  into  the  cavity  of  the 
orbit  so  as  to  make  the  eyeball  start  forwards.  The  scissors,  blunt- 
pointed  and  slighth^  curved,  are  now  passed  back  to  feel  for  the  optic 
nerve,  which  may  be  known  by  its  toughness  and  thickness,  and  which 
is  now  severed  with  one  clean  cut.  Tlie  eyeball  being  drawn  forwards 
with  a  finger,  the  oblique  muscles  and  any  remaining  soft  parts  are  to 
be  cut  close  to  the  globe.  Pressure  is  then  to  be  a})plied  firmly  for  a 
few  minutes,  and  for  the  first  ten  hours  pressure  ^vith  sterilised  aseptic 
pads  and  a  bandage  should  be  maintained  to  prevent  temporary  but 
troublesome  haemorrhage. 

In  the  case  of  a  new  growth — e.;/.,  glioma — the  optic  nerve  must  be 
divided  as  far  back  as  possible.  The  scissors,  slightly  curved  and  long 
enouo-h  to  reach  to  the  back  of  the  orbit,  are  introduced  on  the  inner 
side,  and  the  nerve  either  cut  as  far  back  as  is  possible  before  the  globe 
is  removed,  or,  after  this  is  done,  the  nerve  is  dissected  out  and  a  fresh 
slice  taken. 

Where  there  is  any  suspicion  of  growth,  as  in  a  glioma  of  the  optic 
nerve,  being  left  behind,  zinc  chloride  paste  should  be  applied,  as  at 
p.  339,  or  formalin  on  strips  of  gauze  ma}-  be  sul)stituted. 

Owing  to  the  early  stage  at  which  dissemination  of  iutra-ocular 
sarcomata  takes  place,  and  to  the  tendency  of  gliomata  to  creep  back- 
wards alono-  the  optic  nerve  towards  the  interior  of  the  craniiim,  the 
prognosis  very  largely  depends  upon  the  earliness  of  the  extirpation. 
On  this  account  it  should  be  remembered  that  the  earliest  symptoms  of 
these  growths — viz.,  impairment  of  sight  from  partial  detachment  of  the 
retina  by  the  pressure  of  the  growth  behind  it — should  be  most  carefully 
tested  in  suspicious  cases,  this  impairment  of  sight  being  not  usually 
noticed  by  the  patient,  save  accidentally  on  closing  the  sound  eye,  unless 
the  oTowth  originates  near  the  yellow  spot.  If  later  evidence  is  waited 
for,  "such  as  evidence  of  tension  and  pain,  dissemination  or  recurrence 
is  most  probable,  while  the  growth  will  very  likely  have  perforated  the 
eye,  and  the  severer  operation  of  clearing  out  the  orbit  will  be  required. 

The  following  questions  will  very  likely  arise :  If  there  is  evidence  of 
«-eneral  dissemination  of  the  disease,  is  it  expedient  to  remove  the  eye, 
or,  if  this  be  insufficient,  to  clear  out  the  orbit  as  well  ?  In  most  cases 
the  answer  will  be  in  the  affirmative,  in  order  to  save  the  patient  pain 
and  the  misery  of  the  protruding  and  iilcerating  mass. 

If  the  disease  has  recurred,  is  it  any  use  again  to  attack  it?  Each 
question  here  must  be  decided  by  itself.  The  answer  will  mainly  depend 
on  the  amount  and  depth  of  the  recurrence,  and  on  the  completeness  of 
the  first  operation.  Thus,  if  the  eye  only  was  removed  at  first,  it  may 
be  wise  to  clear  ovit  the  orbit  thoroughly. 

In  a  few  most  distressing  cases  in  children  it  is  well  known  that  both 
eyes  are  attacked.     The  question  of  operating  on  the  second  eye  must 


I'lXcisioN  oi'  'I'lii';  l•:^  i:i!AM.. 
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now  lie  l';u-('(l.  ( )|iiiii(iiis  liri'c  dillrr  sonicwliat.  Mi'.  IJntliii*  Ihiiiks 
that  it  is  better  nut  to  operate  in  such  cases.  •"  althoiij^'h  the  ujjeration 
may  be  reeacdi'd  as  jnstiliable  in  older  to  prevent  tlie  occurrence  of 
t'ungons  protrusion  and  the  pain  and  misery  which  are  associated  with 
it."  Mr.  Lawson,t  on  the  other  hand,  holds  that  if  both  eyes  are 
affected,  both  should  be  excised,  providing  that  the  sight  has  already 
been  destroyed.  He  has.  on  many  occasions,  removed  the  second  eye 
to  ju-ocure  temporar}^  relief  from  the  excessive  pain  induced  by  the 
over-distended  globe,  and  when  there  has  not  been  the  slightest  jjrospect 
of  curing  the  disease.  In  each  case  the  operation  gave  immediate  and 
perfect  relief. 


*  Loc,  supra  eit.,  p.  88.  t  Diet,  of  Surcj..  vol.  ii.  p.  124. 


CHAPTER    VI . 
OPERATIONS    ON    THE    NOSE. 

PLASTIC  OPERATIONS  FOR  THE  REPAIR  OF  THE  NOSE — 
ROUGE'S  OPERATION— REMOVAL  OF  NASAL  POLYPI 
—ADENOIDS   OF  NASO-PHARYNX. 

PLASTIC   OPERATIONS  FOR  THE    REPAIR  OF  THE  NOSE 

(Figs.  1 19  to  129). 

These  operations  may  be  divided  into  those  for  complete  and  those 
for  partial  restoration. 

Indications. — When  the  -patient  is  healthy  and  fairly  young ;  when 
the  cause  of  the  destruction — viz.,  lupus,  gunshot  injury,  syphilitic 
ulceration,  new  growth  (e.r/.,  epithelioma  or  rodent  ulcer)  necessitating 
removal — is  not  only  checked  but  soundly  healed.* 

Thus,  when  lupus  has  been  cured,  and  still  more  in  the  case  of 
syphilitic  ulceration,  it  will  be  well  to  wait  six  months  at  least  after 
the  disappearance  of  the  disease. 

A.  Operations  for  Complete  Restoration. — I  have  described 

several  o})erations.  so  as  to  siiit  the  varying  conditions  met  Avith,  but  it 
is  increasingly  rare  to  meet  with  cases  requiring  complete  restoration  of 
the  nose.     The  first  three  of  the  following  will  be  found  most  useful. 

1.  Methods  by  double  or  superimposed  flaps,  e.g.,  (A)  Wood's,  and 
(B)  Verneuil's  (Figs.  119,  120). 

2.  Keegan's  Operation  (Figs.  121,  122). 

3.  Syme's,  from  the  Cheeks  (Figs.  123,  124,  125). 

4.  The  Indian  or  Frontal  (Fig.  125). 

5.  The  Italian  or  Tagliacotian. 

Before  deciding  which  operation  he  will  make  use  of  in  restoring  the 
nose,  the  surgeon  will  investigate  the  following  points  :  How  far  is  the 
bony  framework  of  the  nose  destroyed  ?  If  the  cartilages,  septum, 
vomer,  ethmoid,  and  nasal  bones  are  much  removed,  however  well  made 
the  frontal  flap,  and  however  skilfully  it  is  adjusted,  it  will  tend,  after 
looking  extremely  well  at  first,  to  sink  down  to  the  level  of  the  cheeks. 
Wood's  and  Verneuil's  operations  meet  this  partially  by  their  double 
layers  of  flaps.  If  he  proposes  to  take  flaps  from  the  cheeks,  the  surgeon 
must  examine  how  far  these  are  plentiful,  and  free  from  old  scars.  So, 
too,  if  the  forehead  is  to  furnish  the  flajis,  how  far  it  is  a  capacious  one 
and  free  from  hairs. 

*  In  Sir  W.  Mac  Cormac's  case,  quoted  below,  the  tip  and  alas  of  the  nose  had  sloughed 
in  infancy,  after  the  injection  of  a  large  nsevus  with  the  liquor  ferri  pernitratis. 
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The  ivsjiet'tivc  adviiiitam'is  of,  and  the-  iiidications  loi-,  the  aljove 
o})ci'at  idiKs   will   1)('   Lj'iviMi  in   tlie  (icscriptidii  of  carl  i   iiU'tlidd. 

I.  Methods  by  Double  or  Superimposed  Flaps,  r.;/..  (A)  Operation 
of  R.  H.  Woods,  by  Flaps  from  Nose  and  Forehead. — Sii'  AV.  Stokes 
publislied  a  case  in  whieli  this  method  <:,ave  an  excellent  result  eig'ht 
months  after  the  operation,  lie  describes  the  method  as  having  been 
strongly  advocated  by  ^Ir.  R.  AVoods  (Brit.  Med.  Joarn.,  vol.  i.  1899, 
p.  325)  :  "  The  main  featni'e  of  this  procedure  is  the  preservation  and 
reversion  of  the  Hap  of  skin  occupying-  or  covering  the  situation  of  tlie 
destro3^ed  nasal  bones.  The  skin  flap,  triangular  in  shape,  with  its 
apex  above  and  base  beloA\',  was  turned  down\\ards  so  that  the  integu- 
mentar}'  surface  formed  the  roof  of  the  anterior  portion  of  the  nasal 
fossa  and  the  raw  surface  looked  forwards.  A  p3^riform-shaped  flap, 
similar  to  that  designed  and  recommended  by  Dieffenbach,  was  then 
dissected  from  the  forehead,  care  being  taken  not  to  involve  the  deeper 
structures  covering  the  frontal  bone,  a  precaution  which,  I  believe, 
accounts  for  the  unusually  small  amount  of  cicatricial  deformity  which 
resulted  from  the  operation.  The  frontal  flap,  taken  somewhat  on  the 
left  side  of  the  mesial  line,  was  then  brought  down  and  inverted  by 
gentle  t\\-isting  of  its  pedicle.  The  two  raw  surfaces  of  the  triangular 
nasal  flap  and  the  frontal  one  w^ere  then  brought  into  contact,  and  the 
edges  at  each  side  united  by  horsehair  sutures.  The  outer  portion  of 
the  lower  part  of  the  pyriform  flap  at  each  side  of  the  columella  were 
then  turned  back  and  secured  by  sutures,  and  the  square-shaped  portion 
between  them  designed  for  the  columella  was  doubled  on  itself,  bringing 
its  raw  surfaces  in  contact.  These  were  then  secured  by  sutures  and 
pushed  back,  and  the  raw  surfaces  of  its  edges  below  brought  into 
contact  with  the  upper  edge  of  the  lip,  which  had  been  vivified  for  its 
reception.  These  edges  w^ere  then  sutured  by  fine  silk  in  order  to  assist 
in  preventing  flattening  of  the  new  nose.  I  placed  two  small  leaden 
plates,  kindly  furnished  me  by  Mr.  Woods,  one  on  each  side  of  the  nose, 
and  approximated  them  by  passing  silk  sutures  horizontally  through  the 
tissues  of  the  nose  and  fastening  them  to  the  plates.  This  manoeuvre 
forced  the  intervening  tissues  forwards  and  gave  elevation  to  the  new 
nose.  These  plates  and  sutures  were  left  undisturbed  for  three  days 
and  then  removed.  The  advantages  of  utilising  a  double  flap  appear  to 
be  twofold.  First,  there  is  less  risk  of  contraction,  from  the  inner 
surface  of  the  new  nose  being  lined  with  skin  ;  and,  secondly,  the 
chances  of  collapse  and  flattening  of  the  tissues  are  diminished  owing 
to  the  additional  thickness  of  the  tissues  obtained  by  the  double  flap." 

Another  method  by  double  flaps,  that  of  Konig,  is  given  below,  p.  ^6^. 

(B)  Verneuil's  Operation  by  Double  Flaps  from  Nose  and  Fore- 
head (Figs.  1 19  and  120). — This  operation,  suggested  to  M.  Verneuil 
b}'  M.  Oilier,  was  employed  successfully  by  him  in  order  to  secure  per- 
manent elevation  of  a  sunken  nose,  by  superimposing  two  flaps  and 
thereby  doubling  the  thickness.  The  patient  had  discharged  a  pistol 
into  his  mouth,  destroying  a  portion  of  the  hard  palate  and  septum,  the 
nasal  bones,  part  of  the  nasal  processes  of  the  superior  maxillary,  the 
spine  of  the  frontal,  and  the  anterior  wall  of  the  frontal  sinuses.  The 
ala3  and  tip  w^ere  uninjured,  but  much  flattened ;  above  them  was  a 
broad,  deep  groove,  extending  to  the  middle  third  of  the  forehead.  The 
principal  indication  was  to  rebuild  the  bridge  of  the  nose.     The  latter 
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could  be  permanently  accomplished  only  by  filling  in  the  great  cavity 
which  would  be  left  by  raising  the  sunken  parts. 

Verneuil  made  an  incision  along  the  median  line  of  the  depression 
and  a  transverse  one  at  each  end  of  the  first,  and  dissected  up  the  two 
lateral  flaps  thus  marked  out.  He  then  raised  an  oblong  flap  from  the 
middle  of  the  forehead,  leaving  it  adherent  between  the  eyebrows,  and 
turned  it  directly  downwards  so  that  its  raw  surface  was  directed 
outwards,  its  skin  surface*  looking  towards  the  nasal  fossaa.  Tlie  two 
lateral  flaps  were  then  placed  upon  it  and  united  in  the  median  line. 
The  raw  surfaces  united  with  each  other,  and  the  result  was  a  nose 
elevated  ^  inch  above  the  adjoining  surface.  The  wound  in  the  forehead 
is  partly  closed  by  a  hare-lip  pin  and  sutures,  and  then  or  later  on  healed 
by  skin-grafting.  The  pedicle  of  the  frontal  flap  will  require  dividing 
and  trimming  subsequently.  In  addition  to  the  advantage  which  this 
operation  possesses  of  rendering  a  sunken  nose  prominent,  it  produces 


Fig.  119. 


^^^^v, 


Fig.  120. 


Vernenil's  incisions  in  rliinuplasty  for 
sunken  nose.     (Stimson.) 


Verneuil's  double  flaps  in  situ. 

The  frontal   flap  is  also   shown 

with  its  raw  surface. 

(Stimson.) 


ultimately,  from  my  experience  in  one  case,  but  little  scarring,  the 
lateral  incision-scars  fading  away  gradually  into  the  naso-labial  and 
other  sulci.     Bone-grafting  (p.  364)  will  be  a  valuable  adjunct  here. 

2.  Keegan's  Method  of  Rhinoplasty.— This  method  has  been 
introduced  (Lancet,  vol.  i.  1891,  p.  419)  by  Surgeon-Major  Keegan, 
whose  name  is  so  well  known  in  relation  with  lithotrity.  As  Resi- 
dency-Surgeon for  many  years  at  Indore  he  had  ample  opportunities 
of  performing  rhinoplasty— slicing  off"  the  soft  parts  of  the  nose  being 
a  very  common  mutilation  in  India,  especially  in  the  hands  of  jealous 
husbands.  Such  cases  are  most  favourable  for  operative  measures,  the 
patients  being  young  and  healthy,  and  the  bridge  of  the  nose  left. 
"  The  patient  having  been  fully  anaesthetised,  the  cavities  on  both  sides 
of  the  septum  are  plugged  with  pledgets  of  wool,  to  which  sutures  are 
attached.  The  operation  is  begun  by  carrying  two  converging  incisions 
from  two  points  slightly  external  to  the  roots  of  the  ala?  nasi  to  two 


*  This  should  be  refreshed. 
Sargcrj,  p.  244. 


The  above  account  is  taken  from  Stimson's  Operative 
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pciints  about  tlirc't'-ciuarters  oi'  an  inch  ai)art  (Hi  the  bridge  of  the  nose, 
where  a  pair  of  s])ectacles  would  rest.  These  two  points  are  now  joined 
by  a  horizontal  incision.  7'his  horizontal  incision  is  bisected,  and  a 
perpendicular  incision  is  drawn  downwards  from  the  point  of  bisection 
nearly  as  far  as  where  the  nasal  bones  join  on  to  the  cartilage  of  the 
nose.  In  other  words,  this  perpendicular  incision  follows  the  course  of 
junction  of  the  nasal  bones,  but  is  not  carried  down  as  far  as  their 
inferior  borders.  The  skin  and  tissues  are  now  dissected  from  off  the 
nasal  bones  from  above  downwards  in  two  flaps,  A  B  C  D  and  E  F  G  H, 
as  in  the  appended  diagram  (Fig.  I2i).  The  two  inferior  borders  of 
the  flaps,  viz.,  c  d  and  g  h,  are  not  interfered  with,  and  constitute  the 
attachment  of  the  flaps 

to    the    structures    and  Fig.  122. 

tissues  which  clothe  the 
inferior  l)orders  of  the 
nasal  bones  where  they 
join  on  to  the  cartilage 
of  the  nose.  If  these 
two  flaps  are  reflected 
dowuAvards,  so  that  their 


Keegau's  iiietbod  of 
rhinoplasty. 

raw  s\irfaces  look  forwards  and  their  cutaneous  surfaces  look  backwards, 
it  will  be  found  that  the}'  overlap  in  the  centre.  The  surgeon  has, 
therefore,  a  redundanc}^  \\hich  he  can  utilise  a  little  later  on.  when  he 
has  raised  the  flap  from  the  forehead.  He  now  proceeds  to  do  this. 
A  piece  of  brown  paper  rendered  adhesive,  corresponding  in  outline 
■with  the  flap  (Fig.  122)  considered  suitable  to  the  case  in  hand,  is 
stuck  firmly  on  to  the  forehead  in  a  slanting  direction.  And  then  a 
very  sharp  knife  is  run  round  the  border  of  the  paper.  The  paper  is 
now  removed,  and  the  flap  is  quickly  raised  from  the  forehead.  This 
flap  should  embrace  all  the  tissues  down  to  the  periosteum,  and  should 
be  subjected  to  as  little  handling  as  possible.  The  sides  of  the  gap  now 
left  in  the  forehead  are  approximated  as  quickly  as  possible  with 
horsehair  sutures,  and  it  is  surprising  how  small  a  raw  surface  is  left 
behind*  on  the  forehead  if  the  approximation  of  the  sides  of  the  gap  be 
judiciously  and  expeditiously  carried  out.     Attention  is  now  directed  to 


Auv  such  raw  surface  should  bi;  irraftcJ. 
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preparing-  a  iiidns  or  bed  for  the  reception  of  the  columna,  and  this  does- 
not  require  an}'  description.  The  two  flap^,  A  B  C  D  and  E  F  G-  H,. 
^^'hich  have  been  ah'eady  raised  from  off  the  nasal  bones,  are  now  reflected 
do^^'n^^'ards,  and,  as  they  overlap  in  the  centre,  two  triangular-shaped 
pieces  are  cut  away,  and  placed  in  the  middle  of  the  gap  left  in  the 
forehead,  in  order  to  expedite  the  healing  of  the  frontal  scar.  The 
forehead  flaj)  is  now  brought  down  over  the  nasal  bones,  and  rests 
inferiorly  on  the  two  reflected  flaps,  a  b  c  d  and  E  F  G  H,  which  have 
been  already  raised  from  ofl"  the  nasal  bones.  The  raw  surface  of  the 
frontal  flap,  inferiorly,  lies  on  the  raw  surfaces  of  the  two  reflected 
nasal  flaps,  and  the  nostrils  of  the  newly  formed  nose  are  therefore  lined 
inside  with  the  skin  of  the  reflected  nasal  flaps.  The  free  inferior 
margins  of  the  forehead  flap  and  the  nasal  flap  are  now  brought  together 
by  horsehair  sutures.  The  columnar  portion  of  the  forehead  flap  is  now 
fixed  in  the  bed  prepared  for  it  by  sutures,  and  the  two  original  incisions 
drawn  from  the  root  of  the  ate  nasi  on  either  side  to  the  bridge  of  the 
nose  are  now  deepened  and  bevelled  off"  for  the  reception  of  the  sides 
or  lateral  margins  of  the  forehead  flap.  The  lateral  margins  of  the 
forehead  flap  are  most  accurately  attached,  by  means  of  horsehair 
sutures,  to  the  bed  prepared  for  them.  Two  pieces  of  drainage-tubing 
are  inserted  in  the  newly  formed  nostrils.  If  the  root  or  pedicle  of 
the  new  nose  is  sufliciently  broad  and  is  not  dragged  upon,  and  the 
angular  artery  has  not  been  ^^'ounded,  then  all  will  go  well,  and  there 
need  be  no  fear  of  sloughing.  I  allo^^'  a  fortnight  to  elapse  before 
dividing  the  root  of  the  new  nose,  and,  in  doing  so,  I  cut  a  wedge- 
shaped  slice  OTit  of  the  root,  so  that  the  new  nose  may  not  be  parrot- 
shaped.  As  the  inside  of  each  nostril  is  clothed  with  skin,  the  drainage- 
tubes  may  be  discarded  after  ten  days." 

3.  Syme's,  from  the  Cheeks  (Figs.  123,  124). — This  method  is 
described  bj'  its  inventor  in  his  Observatioyis  in  Clvidcal  iSunierij,  p.  56. 
Besides  doing  away  with  a  frontal  scar,  this  method  enables  a  nose 
thus  constructed  to  have  its  sensations  in  correspondence  with  the  part 
from  which  it  was  derived. 

The  following  drawings  show  the  shape  of  their  flaps,  and  the  manner 
of  their  adjustment : 

Fig.  123. 

Fig.  124. 


(Bell.) 
(Syme.) 

New  flaps  of  the  shape  given  in  Fig.  123  are  marked  out  on  the 
cheeks  with  their  conjoint  pedicle  above  at  the  root  of  the  nose,  between 
the  two  inner  canthi,  extending  so  far  downwards  and  out\^'ards  upon 
the  cheek  as  to  secure  sufficient  ampleness  for  the  new  nose,  accord- 
ing to  careful  measurements  already  taken.     The  old  nose  being  got 
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I't'.'uly  In"  cnrcl'ul  ]);iiiiig-.  the  tla})s  thus  inarki'<l  out  arc  dissected  up  aud 
united  in  the  middle  line  by  three  or  four  sutures,  wliile  the  outer 
nuari^ins  are  fixed  on  each  side  to  the  raw  surface  at  a  proper  distance 
from  the  nasal  orifice.  Mr.  Bell*  advises  that  if  any  part  of  the  old 
septum  remain,  it  should  be  made  very  useful  as  a  fixed  point,  a  straiglit 
needle  being  thnist  through  one  flap  close  to  its  outer  lower  edge,  then 
through  the  septum,  and  out  at  a  corresponding  point  of  the  other  flap. 
The  edges  of  the  wounds  left  in  the  cheeks  can  generally  be  partially 
miited  by  sutures  of  silver  wire  or  fishing-gut ;  and  the  triangular  portion, 
which  must  be  left  to  heal  by  granulation,  proves  an  advantage,  as  by  its 
depression  it  enhances  the  apparent  height  and  prominence  of  the  new 
organ.  The  cavity  of  the  new  nose  should,  as  long  as  is  needful,  bs 
ke])t  at  first  gently  supported  and  distended  by  drainage-tubes  drawn 
over  jiii'ces  of  catlu'ti-r.  through  whicli  the  patient  can  breathe. 

4.  The  Frontal  or  Indian  Method.! — This  method  should  be  used 
when  the  soft  parts  of  the  cheeks  are  insufiicient,  when  they  are  too 
cicatricial,  or  when  an  operation  making  use  of  them  has  failed.  Its 
chief  objections  are  the  large  frontal  scar,  and  the  liability  of  the 
single  flap,  though  abundant  and  prominent  at  first,  to  shrink  an 
fall  in  later  011. 

A  piece  of  gutta-percha  or  leather  is  so  cut  that,  when  folded,  it  is  of 
suitable  shape  and  size  for  the 

new   organ ;    it  is  then   laid,  ^^°-  ^^5- 

opened  out,  upon  the  forehead, 
and  the  dimensions  marked  out 
with  an  aniline  pencil  or  tinc- 
ture of  iodine.  The  flap  thus 
drawn  should  be  of  the  shape 
in  Fig.  125,  and,  owing  to  the 
retraction  of  the  skin,  should 
measure  a  quarter  of  an  inch 
more  than  the  model  in  every 
direction.  The  average  dimen- 
sions of  the  flap  are  thus  given 
by  Sir  J.  E.  Erichsen  (Surg., 
vol.  ii.  p.  608)  :  When  the 
whole  nose  requires  restora- 
tion, it  is  usually  necessary 
to  make  it  about  two  and 
a  half  to  three  inches  long, 
and  from  three  to  three  and 
a  quarter  inches  wide  at  its 
broadest  part. 

For  the  frontal  flap,  thus 
mapped  out,  a  bed  is  now  pre- 
pared by  paring  the  old  nose 
into  a  raw  triangular  surface  ; 
in  doing  this  the  knife  must  be  used  obliquely,  cutting  from  without 
inwards  towards  the  middle  line,  so  as  to  leave  a  grooved  siirface  sloping 


Flaps  from  forehead.    Also  flaps  from  cheeks. 
(Skey.) 


*  Manual  of  Surgical  Operations,  fourth  edition,  p.  176. 

t  Introduced  into  European  surgery  In-  Mr.  Carpue  in  1816. 
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inwards.  The  warning  of  Krichsen  (loc.  siqrm  cit.,  p.  609)  should  here 
be  remembered,  not  to  remove  the  parts  too  widel}',  lest  the  cheeks 
later  on  retract  and  flatten  ont  the  nose.  The  bleeding  being- 
arrested  by  sponge-pressnre,  torsion,  leaving  on  Spencer  Wells's 
forceps  (but  not  in  this  case  by  ligature),  and  covering  over  the  raw 
surface  with  lint  wrung  out  of  warm  boracic-acid  lotion,  the  frontal 
flap  previously  marked  out  may  now  be  raised.  This  is  done  by 
running  a  scalpel  down  to  the  periostevim,  along  the  traced  line, 
taking  care  that  the  pedicle  be  sufliciently  long  to  bear  a  little 
twisting,  and  sufficiently  broad  and  thick  to  secure  the  presence  of 
one  if  not  both  of  the  frontal  arteries.  To  avoid  any  risk  of  stoppage 
of  its  blood-supply,  and  sloughing,  it  is  well  to  place  the  incision 
for  the  pedicle  a  little  obliquely,  with  one  side  descending  a  little 
lower  than  the  other — viz.,  on  the  side  to  ^^•hiGh  the  flap  is  to  be 
twisted.  AVhere  the  level  of  the  hair)^  scalp  admits  of  it,  this  flap 
should  lie  a  little  obliquely,  the  tension  being  thus  lessened.  Where 
necessary,  the  flap  may  be  taken  transversely  above  one  or  other 
eyebro^^' ;  but  the  objection  to  this  is,  that  the  retraction  of  the  scar 
upon  the  forehead  draws  the  corresponding  eyebrow  upwards  (Stimson). 
The  frontal  flap,  however  placed,  is  now  raised  from  below  upwards, 
so  that  the  necessar}^  hasmorrhage  is  rendered  as  little  embarrassing  as 
possible,  and  ^^•ith  no  more  handling,  or  pinching  with  forceps,  than  is 
unavoidable.  The  knife  should  be  kept  away  from  the  flap  towards 
the  periosteum,  and  used  in  the  same  plane  throughout,  without  any 
scoring  whatever.  The  haemorrhage,  free  at  first,  is  readily  arrested 
by  forci-pressure  (leaving  on  Spencer  AVells's  forceps  for  a  while)  or 
by  sponge-pressure.  The  flap  being  sufficiently  raised  to  hang  freely 
and  without  tension,  is  then  t\\isted  slighth'  to  one  side  (that  on 
which  the  pedicle  has  been  cut  longest),  and  brought  down  and 
adjusted  to  the  pared  edges  below  by  means  of  numerous  fine  sutures 
of  salmon-gut,  fine  silver  wire,  and  horsehair,  all  being  introduced 
with  very  small  needles. 

If  the  condition  of  the  forehead  has  admitted  of  taking  a  cohimella 
from  there,  an  appropriate  groove  must  also  have  been  cut  in  the  upper 
part  of  the  median  line  of  the  lip,  and  the  two  carefully  adjusted. 
If  no  columella  can  be  taken  from  the  forehead,  the  upper  lip  must 
furnish  it,  either  now,  if  the  patient's  condition  admits  of  it,  or  later 
on,  when  the  pedicle  of  the  frontal  flap  is  divided.  If  no  columella 
is  made  now,  the  flap,  when  attached,  miist  be  supported  by  gently 
introducing  appropriate-sized  plugs  of  iodoform  gauze  out  of  lysol 
lotion.  If  a  columella  is  made,  two  bits  of  drainage-tube  or  Jacques' 
catheter  are  introduced.  The  parts,  being  painted  with  collodion  and 
iodoform,  are  well  covered  in  with  salicylic  wool,  but  in  keeping  this  in 
position  no  pressure  must  be  made  with  bandages  on  the  new  nose. 

The  forehead  wound,  on  which  sponge-pressure  has  been  made,  is  now 
partially  closed  with  one  or  two  hare-lip  pins  and  sutures,  but  in  intro- 
ducing these  great  care  must  be  taken  not  to  constrict  the  jjedicle  of  the 
frontal  flap.  Xow,  and  later  on,  healing  may  be  here  promoted  by  skin- 
grafting  by  Thiersch's  method  (p.  188). 

The  chief  points  in  the  after-treatment  are  not  to  change  the  dressings 
too  frequently,  to  use  the  utmost  gentleness  in  doing  so,  to  remove 
the  sutures   gradually,  and  to  be  on   guard  to  prevent  the  onset  of 
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<n-v?ipelas  or  of  secondary  ha?morrliao;e.  The  I'ormer  will  l)e  known  by 
a  j^udden  rise  of  temperature,  vomitini;-  or  nausea,  and  is  best  treated  by 
hot  creolin  fomentations  and  by  a  sharp  pur^e.  Hteniorrhage  may 
occur,  according  to  Sir  J.  E.  Erichsen/'  as  late  as  the  ninth  day.  it  must 
be  met  by  careful  plugging  with  aseptic  gauze  dusted  with  iodoform  or 
wrung  out  of  turpentine. 

Tlie  flap  remains  ocdematous  for  some  time,  but,  if  not  going  to 
slough,  it  will  be  found  warm  and  sensitive.  If  too  much  swelling 
persist,  careful  punctiform  scarification  should  be  used. 

Separation  of  the  root  of  the  Jiap. 

Three  months  after  the  hrst  operation  f — I.e.,  not  until  the  ilap  has 
finished  shrinking — the  pedicle  is  divided  with  a  narrow^  straight  bistoury 
and  cut  some\\hat  wedge-shaped,  with  the  apex  upwards,  an  appropriate 
resting-place  being  fashioned  for  it  in  the  skin  beneath,  which,  up  to 
this  time,  has  not  been  touched.  A  few  of  the  fine  sutures  already 
mentioned  are  then  inserted. 

If  the  patient  has  been  feeble,  or  if  the  cheeks  are  very  cicatricial, 
and  thus  the  new  blood-supply  to  the  frontal  flap  be  insufficient,  some 
sloughing  may  take  place,  but  this  is  rare. 

Fortnation  of  a  new  columna. 

If  this  was  not  made  at  the  time  of  the  first  operation,  it  should  be 
done  at  the  same  time  that  the  pedicle  is  divided.  It  is  rare  that  a 
forehead  is  sufficiently  high  to  obtain  an  adecjuate  columna,  and  the 
additional  thickness  and  vascularity  of  the  lip  make  it  much  more 
desirable  to  take  one  from  here.  Two  assistants,  with  a  finger  and 
thumb  at  each  angle  of  the  mouth  controlling  the  coronary  arteries, 
and  at  the  same  time  making  the  parts  tense,  the  surgeon,  with  a 
straight  narrow  bistoury,  transfixes  the  root  of  the  lip  just  to  one  side 
of  the  middle  line  and  cuts  straight  down  through  the  free  border ;  a 
similar  incision  is  made  on  the  opposite  side  of  the  middle  line,  and  a 
narrow  strip,  about  a  quarter  of  an  inch  in  width,  is  thus  detached  save 
above.  It  is  well,  in  a  man,  to  shave  off  the  skin  and  hair  follicles,  and 
the  tip  being  pared,  and  the  remains  of  the  old  columna  appropriately 
freshened,  the  fraenum  is  freely  divided,  and  the  new  columna  united  to 
the  remains  of  the  old  and  to  the  alse  by  one  or  two  fine  sutures.  The 
cut  surfaces  of  the  lip  are  then  brought  most  accurately  into  apposition 
■with  a  silver  wire  suture  opposite  to  the  coronary  arteries,  and  several 
points  of  fine  salmon-gut  and  horsehair.  A  few  more  are  next  inserted 
to  further  adjust  the  columna. 

5.  Italian  or  Tagliacotian  Method. — This  is  but  very  rarely  made 
use  of  in  this  country  owingj  to  the  irksomeness  which  the  needful 
position  entails,  and  the  need  of  a  complicated  special  apparatus. 

On  the  other  hand,  the  absence  of  any  additional  scars  on  the  fore- 
head and  cheeks,  and  the  abundant  flap  which  can  always  be  obtained, 

*  Loc.  s^ipra  dt.,  p.  6ii,  is  mentioned  a  case  of  Lord  Lister's,  in  which  haemorrhage 
took  place  on  the  ninth  day,  the  patient  losing  over  a  pint  of  blood. 

t  The  time  usually  given — i.e.,  four  to  six  weeks — so  as  to  allow  of  establishment  of 
■the  blood  supply  to  the  flap,  is  insufficient. 

X  In  cases  where  the  destruction  is  very  great,  where  other  methods  have  failed,  where 
-the  skin  available  on  the  face  is  much  scarred  or  of  doubtful  soundness,  tlie  Tagliacotian 
method  is  especially  indicated. 
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are  so  important  that  it  may  be  thought  worth  while  to  try  this  method 
in  female  patients  who  have  sufficient  time  and  means,  who  object  to 
the  forehead  scar,  and  who  will  put  up  ^vith  the  inconvenience  of  cramped 
restraint  for  two  or  three  weeks. 

Sir  \V.  Mac  Cormac  brought  a  case  before  the  Clinical  Society*  in 
which  this  method  had  ans\\'ered  well  in  a  girl  aged  16.  The  fol- 
lowing account  is  taken  from  his  paper.  Means  for  keeping  the 
patient's  arm  in  the  needful  position  for  the  requisite  period  were  thus 
provided  : 

"A  pair  of  ordinary  stout  well-fittiug  stays  were  first  procured,  to  which  were 
attached  two  perinseal  straps,  to  prevent  displacement  upwards.  A  lielmet,  partly 
made  of  leather,  was  connected  with  the  stays  by  a  leather  baud  running  up  the 
centre  of  the  neck  and  back.  A  leather  armpiece,  strengthened  by  a  steel  band,  was 
moulded  so  as  to  extend  from  the  wrist  to  the  shoulder,  where  it  was  buckled  to  the 
stays.  The  wrist  and  hand  were  fastened  to  the  helmet  by  a  gauntlet,  while  the  elbow 
could  be  fixed  steadily  in  any  required  position  by  straps  running  from  it  to  the 
stays,  and  to  the  sides  of  the  headpiece,  so  that  there  was  nowhere  any  undue  strain,, 
the  pressure  being  so  evenly  distributed  that  each  strap  was  almost  slack.  This- 
apparatus  was  next  applied  for  some  days  beforehand,  so  that  any  point  of  undue 
pressure  might  be  remedied.  The  girl  was  able  to  sleep  soundly  in  it,  and  it  gave 
promise  of  proving  perfectly  efficient.  Meanwhile  I  modelled  on  the  deficient  nose 
a  gutta-percha  substitute,  and  from  this  was  able  to  project  on  a  flat  surface  the 
extent  of  the  deficiency.  The  first  part  of  the  operation  was  performed  tlius  :  A 
flap  was  marked  out  on  the  inner  aspect  of  the  left  upper  arm,  more  than  double 
the  actual  size  of  the  estimated  deficiency.  The  left  arm  was  the  one  chosen  to 
supply  the  flap,  and  the  right  side  of  the  nose  the  one  first  operated  on,  the  septum 
being  fashioned  at  the  same  time.  The  flap  was  left  attached  to  the  upper  part  of 
the  arm  by  a  broad  long  pedicle,  and  so  arranged  that  there  should  be  no  traction 
whatever  upon  it,  whilst  the  raw  surface  from  which  it  was  taken  should  be  accessible 
for  daily  dressing.  With  the  flap  I  dissected  up  the  subcutaneous  fat  down  to  the 
muscular  sheath.  Immediate  retraction  both  of  the  flap  and  of  the  denuded  part 
of  the  arm  took  place  to  a  large  extent,  so  that  the  raw  surface  on  the  latter  was- 
almost  co-extensive  with  the  whole  inner  surface  of  the  girl's  arm,  the  flap  appearing 
quite  small  in  comparison.  I  now  made  a  slightly  curved  incision,  nearly  parallel 
to  the  free  border  of  the  nose  on  the  right  side,  and  about  three  lines  above  it, 
corresponding,  in  fact,  to  where  the  alar  furrow  should  normally  exist.  This  incision 
was  prolonged  some  little  distance  into  the  cheek  in  the  line  of  the  check  furrow, 
whilst  the  remains  of  the  septum  were  split  open  in  the  median  line.  This  nasal 
flap  could  now  be  turned  down  so  as  to  become  horizontal,  or  rather  a  little  depressed 
below  the  horizontal  line,  to  allow  for  retraction  of  the  ingrafted  piece.  A  triangular 
gap,  the  apex  pointing  towards  the  cheek,  was  thus  left  exposed  on  the  right  lateral 
aspect  of  the  nose,  and  into  this  the  triangular-shaped  piece  from  the  arm  was 
inserted,  and  accurately  attached  by  suture,  the  portion  to  form  the  septum  being 
sutured  in  the  groove  already  formed  by  splitting  the  septum.  In  this  way  there 
was  no  paring  of  edges,  nor  was  a  single  particle  of  nose  tissue  sacrificed,  whilst 
by  having  so  large  a  line  of  attachment,  being  almost  surrounded  by  living  tissue, 
the  new  flap  was  much  more  likelj-  to  adhere  satisfactorily  in  the  first  instance,  and 
from  its  freer  blood-supply  less  prone  perhaps  to  subsequent  contraction."  Union 
took  place  in  great  part  by  first  intention,  some  suppuration  setting  in  on  the 
eighth  day,  owing  to  the  indifferent  plastic  power  of  the  subcutaneous  fat.  Healing 
was  not  complete  for  nearly  three  weeks.  At  this  date  the  operation  was  completed 
by  detaching  the  flap  from  the  arm,  cutting  this  so  as  to  give  it  a  triangular  shape, 


*  Clin.  Soc.  Trans.,  vol.  x.  p.  181.     Three  figures  are  given,  of  the  patient  before  and 
after  the  operation,  and  of  the  apparatus  used. 
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ami  preparing  tlio  left  side  of  the  nose  to  receive  it  in  a  nianiior  precisely  similar  to 
the  right  side.  The  perfect  vitality  of  tlie  now  completely  severed  tissue  of  the  arm 
was  made  apparent  bj''  copious  hiemorrhage,  and  healing  was  complete  iu  a  fortnight. 
After  the  first  forty-eight  hours  scarcely  any  inconvenience  was  felt  from  the 
apparatus,  save  for  a  slight  excoriation  on  one  shoulder.  The  result  was  good,  but 
it  was  expected  tliat  further  contraction  would  much  improve  the  aspect  of  the 
nose,  the  new  organ  being  fully  large. 

The  final  result  of  comjilete  rhuioidasti/  is  rarely  satisfactory.  "  The 
nose  is  at  first  verj'-  good,  but  it  soon  shrinks  so  seriousl}'^  that  finally  it 
merelj^  presents  a  more  or  less  shapeless  protuberance  of  skin,  not  a 
nose  in  any  real  sense.  The  art  of  rhinoj)lasty  consists  in  making  a 
nose  with  a  good  profile,  long,  high,  and  pointed ;  but  this,  as  a  per- 
manent result,  is  seldom  attained"'  (Tillmannss  Sunjerij,  Amer.  transl. 
by  Tilton,  vol.  ii.  p.  287). 

To  meet  this  ultimate  shrinking,  which  is  inevitable  where  the 
bony  nose  has  been  destroyed,  attempts  have  been  made  in  three 
directions  : 

A.  Taking  bone  or  periostevim  from  the  forehead  or  any  remains 
of  the  bones  of  the  nose. 

R.  Grafting  bone — e.ij..  that  of  a  rabbit — i.e..  so  as  to  restore  the 
bony  bridge. 

c.  Employing  a  framework  of  gold,  &c. 

Fig.  126. 


Konig's  method  of  rhinoplasty.     (Tillmauns.) 


A.  Taking  bone  or  periosteum  from  the  forehead  or  any  remains 
of  the  bones  of  the  nose. — The  following  are  instances  of  this  method. 
Konig  makes  use  of  a  double  flap  from  the  forehead.  "  The  soft  f)arts 
of  the  nose  are  divided  by  a  transverse  incision  at  the  deepest  part  of 
the  depression,  and  then  drawn  downwards  and  forwards.  The  gaping 
defect  \\hich  thus  arises  is  bridged  over  by  an  oblong  flap  of  soft  parts 
and  bone.  three-qtiarTers  of  a  centimetre  to  one  centimetre  broad,  taken 
from  the  root  of  the  nose  and  the  lower  part  of  the  forehead,  and  de- 
tached from  the  frontal  bone  with  a  chisel  (Fig.  126,  a).  This  flap  of 
skin  and  bone,  with  the  bone  surface  turned  outwards,  is  then  sutured 
to  the  borders  of  the  skin  of  the  soft  parts  of  the  nose  in  such  a  wa}^ 
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Fig.  127 


that  the  latter  projects  (Fig.  126,  />).  Over  this  framework  of  l)one  one 
now  places  a  flap  from  the  forehead,  from  the  frontal  i-egion,  and  sutures 
it  in  place  "  (Tillmanns,  loc.  supra  cit.).  If,  for  fear  of  both  the  flaps 
perishing,  taking  two  from  the  frontal  region  is  objected  to,  the  first 
may  be  grafted  with  skin  or  covered  in  by  two  lateral  flaps  drawn  from 
the  sides  of  the  old  nose  and  cheeks. 

The  bony  framework  has  also  been  taken  from  the  bones  of  the  nose. 
"Langenbeck  and  Oilier  (Fig-  127,  a  and  h)  cut  one  or  two  strips  from  the 
bony  margin  of  the  apertura  pyriformis,  on  each  side,  by  means  of  a 
email  saw  (Fig.  127,  a),  after  the  skin  has  been  divided  by  a  perpendicular 
incision  and  dissected  back  on  each  side.  The  strips,  still  maintaining 
their  connection  with  the  aperture,  are  then  loosened  with  an  elevator, 
raised  like  the  rafters  of  a  roof  over  the  defect  (Fig.  1 27,  li),  and,  with  the 
previously  formed  skin  flaps,  sutured  together  in  the  region  of  the  nasal 
bones.     What  is  left  of  the  nasal  bones  is  then  sawn  perpendicularly 

from  the  nasal  processes  of  the  supe- 
rior maxillary  bone  and  bent  upwards. 
Over  the  framework  of  bone  which  is 
thus  formed  one  lays  the  flap  from 
the  forehead.  But  this  very  ingenious 
method  gives  no  better  permanent 
result  than  the  transplantation  ot 
periosteum  "  (Tillmanns). 

B.  Grrafting  bone* — e.;/.,  that  of 
the  rabbit — so  as  to  restore  the  bony 
bridge.  This  method,  made  use  of 
by  Mr.  Watson  Cheyne  (Clin.  80c. 
Trans.,  vol.  xxxiii.,  1899,  p.  218)  with 
great  success  in  a  case  of  partial 
rhinoplasty,  will  probably  be  much 
used  in  the  future  for  re-forming  the 
bony  framework  of  the  nose,  either 
in  place  of  taking  bone  and  peri- 
osteum in  the  frontal  flap,  or  in  cases  where  this  method  has  failed. 

"  The  patient,  :et.  18,  had  received  a  severe  injury  to  the  bridge  of  his  nose  Q  fracture) 
when  twelve  years  old,  this  being  followed  by  suppuration  from  the  nose,  and,  during  the 
next  few  months,  by  discharge  of  portions  of  the  nasal  bones.  The  result  was  loss  of  the 
bony  bridge.  There  was  practically  no  bony  bridge  present ;  some  rough  bone,  no  doubt 
of  periosteal  origin,  could  be  felt  covering  the  space  between  the  two  maxillie  in  the 
situation  of  the  nasal  bones.  There  was,  fortunately,  very  little  tilting  forward  of  the 
tip  of  the  nose,  and  it  was  not  necessary  at  the  operation  to  cut  into  the  nasal  cavity  to 
rectify  this  deformity.  The  patient  having  been  anassthetised,  a  curved  incision  with  the 
convexity  to  the  right  was  made,  beginning  above  rather  to  the  left  of  the  middle  line  at 
the  root  of  the  nose,  and  terminating  below  rather  to  the  left  of  the  middle  line  about 
half  an  inch  below  the  commencement  of  the  cartilage  of  the  nose  ;  the  convexity  of  the 
curve  at  its  centre  extended  on  to  the  cheek.  The  incision  at  the  upper  part  went  down 
to  the  bone,  and  at  the  lower  part  to  the  nasal  cartilage.  The  flap  was  then  turned  over 
to  the  left,  an  attempt  being  made  to  peel  off  the  periosteum  from  the  nasal  bones, 
which,  however,  failed  owing  to  the  great  irregularity  of  the  new  bone.     AVhile  the 


Laugenljec-k's  and  OUier's  method  of 
rliinoplasty.     (Tillmanns.) 


*  Hardie  and  othei's  have  replaced  the  bony  framework,  causing  the  freshened  tip  of 
the  left  forefinger  to  heal  into  the  vivified  upper  angle  of  the  nasal  defect.  Fifteen 
weeks  later  the  finger  was  ami)utated  in  the  middle  of  the  upper  phalanx. 
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blooding'  w;is  iK'inn;  aiTostcd  l)y  pressun',  a  rabbit  was  killed  ]>y  cldomfdrm.  inuncrsfd  in 
bicldoi-ido  of  mercury  solution  (i  in  2000)  to  tix  the  bair,  and  rapidly  skinned  by  one 
of  the  dressers.  One  of  the  thighs  being  then  disarticulated  at  the  hip,  the  soft  parts- 
over  the  femur  were  detached,  the  periosteum  being  left,  and  with  a  pair  of  cutting 
pliers  the  bone  was  split  up  longitudinally  into  several  fragments.  The  wound  being 
now  uncovered,  a  fragment,  about  two  inches  in  length,  was  first  inserted  into  the  nasal 
cartilage  at  the  lower  part,  pusliing  down  the  tip  of  the  nose,  and  then  wedged  against 
the  frontal  bone  at  its  upper  part.  Four  or  five  smaller  fragments  were  now  laid  around 
this  till  the  necessary  height  for  the  bridge  was  obtained.  The  skin  flap  was  then 
replaced,  but  before  it  could  be  made  to  meet  it  was  necessary  to  undermine  it  well 
towards  the  left  side.  The  wound  healed  by  first  intention,  but  ten  days  after  the 
operation  a  little  glairy  (iuid  was  let  out  at  the  upper  part.  The  result,  nine  months 
later,  was  excellent. 

In  another  case  Mr.  Watson  Cheyne  made  nse  of  the  same  method 
with  equal  success. 

The  chief  point  about  this  case  is  that  it  was  found  necessary,  here,  to  divide  the 
nasal  cartilage  transversely  on  account  of  the  marked  tilting  forwards  of  the  nostrils . 
and  at  the  same  time  a  narrow  flap  of  bone  and  soft  parts  was  turned  down  from  the 
frontal  bone  to  keep  this  in  its  place  and  form  the  basis  for  a  bridge.  ^Mien  this- 
had  healed,  rabbit  bone  was  inserted  in  the  manner  just  described. 

C.  Employing  a  framework  of  gold,  &c.  —  Attempts  have  been 
made,  especially  on  the  Continent,  where  the  ravages  of  tertiary 
syphilis  seem  to  be  still  much  more  common  than  with  us,  to  replace 
the  bony  framework  with  frames  of  gold,  amber,  and  wire  covered 
with  india-rubber.  In  two  cases,  in  which  the  use  of  gold  in  this 
country  came  to  my  knowledge,  the  result  -s^-as  a  failure.  This 
method  will  probably  be  entirely  replaced  by  that  of  Mv.  W.  Cheyne.* 

Causes  of  Failure  after  Complete  Bhinoplasty  : 

1.  Gangrene  and  sloughing. 

2.  Secondary  hemorrhage. 

3.  Erysipelas. 

4.  Shrinking  and  consequent  shapelessness  of  the  new  nose. 

5.  Destruction  of  the  new  nose  bv  recurrence  of  the  old  disease. 

B.  Operations  for  Partial  Restoration  of  the  Nose. — 

These  are  very  numerous,  and  have  usually  been  designed  for  special 
cases.     A  few  only  will  be  alluded  to  here. 

i.  In  cases  where  the  lower  third  of  the  nose  is  left  untouched  and 
the  central  portion  especially  destroyed  :  (a)  Small  square  flaps  are 
raised  from  the  sides  of  the  nose  and  cheeks,  to  which  a  small  flap  from 
the  forehead  may  be  added,  and  united  in  the  middle  line.  (^)  Another 
method  is  shown  in  Fig.  125  ;  it  was  made  use  of  by  Mr.  Skey  {Opera- 
tive Suniery,  p.  523). 

ii.  Single  Lateral  Flap.^ — This  luay  be  taken  in  many  different  ways. 
(a)  From  the  cheek,  at  the  side  of  and  below  the  nose.  This  flap 
may  be  raised  horizontally,  the  pedicle  lying  outwards  on  the  cheek. 
This  is  merely  a  modification  of  Syme's  operation.  I  have  found  it 
give  excellent  results  after  operations  for  lupus,  rodent  ulcer,  and  epi- 
thelioma, where  the  cheeks  are  fairly  full  and  rich  in  fat  (Fig.  128,  a). 
O)  From  the  opposite  side  (Langenbeck).     Here  the  flaps  are  taken 

*  It  will  be  noted  that  Mr.  "Watson  Cheyne's  patient  was  a  young  adult,  that  the 
origin  of  the  trouble  was  traumatic,  and  that  there  was  no  history  of  syphilis. 
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vertically.  The  apex  of  the  Hap  is  left  attached  to  the  inner  angle  of 
the  eye,  on  the  same  side  as  the  deficiency,  while  the  base  comes  from 
the  ala  of  the  sound  side  (Tig.  128,  b).  (7)  M.  Denonvillers'  method. 
A  border  that  has  already  cicatrised  is  made  use  of  so  as  to  prevent  sub- 
sequent narrowing.  A  triangular  flap  is  marked  out  by  incisions  shown 
in  Fig.  129,  the  pedicle  being  internal.  The  flap,  having  being  carefully 
raised  with  a  sti'ip  of  cartilage  in  its  lower  margin,  is  displaced  down- 
wards into  position. 

Fig.  129. 
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Khinoplasty.     Single  lateral  flap. 
fStimson.) 


Rhinoplasty.     Denonvillers' 
method.    (Stimsou.) 


In  all  the  above  methods,  if  cartilage  is  not  included  in  the  free 
border  which  is  to  form  the  new  ala,  the  flaps  should  be  cut  long 
enough  to  allow  of  turning  this  border  upon  itself  and  thus  giving 
a  thicker  and  more  natural  ajopearance  to  it. 

(B)  M.  Weber's  Method. — The  flap  is  taken  from  the  upper  lip  : 
on  account  of  the  hair  follicles  this  plan  is  best  suited  to  women.  An 
oval  flap  is  taken,  usually  from  the  centre  of  the  lip,  with  its  pedicle 
left  attached  close  to  the  columna  and  its  free  margin  reaching  to  the 
prolabium.  The  flap,  "which  consists  only  of  part  of  the  thickness 
of  the  lip,  is  turned  up,  and  stitched  to  the  remains  of  the  ala, 
which  have  been  i-efreshed.  The  wound  in  the  lip  is  closed  or 
grafted.  In  three  or  four  weeks  this  pedicle  is  divided,  and  may  be 
so  united  to  the  inner  surface  of  the  flap  as  to  give  it  a  thicker  and 
rounded  martrin. 


ROUGE'S     OPERATION.* 

Indications. — "Whenever  the  surgeon  desii'es  to  gain  free  access  to 
the  nasal  cavities,  as  in  cases  of — 

I.  Intractable  ozgena.f  Thus,  when  previous  persevering  treatment, 
inchading  Thudichum's  douche,  fails  to  cure  cases  of  strumous  ozaena, 
-with  oljstinate  inspissated  crusting  of  discharge  under  the  turbinated 
bones ;  when  dead  bone  is  detected  by  a  probe,  or  is  believed  to  be 

*  Noiivdle  Methode  pour  le  Traitement  chirurgical  dc  VOzcnv,  par  le  Dr.  Rouge. 
Lausanne,  1873. 

f  Mr.  Hayward  iSyst.  of  Surg.,  voL  11.  p.  644)  believes  that  in  a  large  number  of  cases 
of  oz£ena  the  discbarge  is  due  to  a  carious  surface  being  present  on  the  base  of  the  skulL 
If  this  vicNv  is  correct,  it  obviously  points  to  not  putting  off  this  operation  too  late. 
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prcseni  in  these  cases,  or,  more  eoiiinioiily,  in  those  of  sy]iliilit  ic  o/.u'iia. 
2.  In  inveterately  recurring  nasal  pohqn,  persisting'  after  the  steps 
advised  at  p.  t,6S.  3.  In  some  cases  of  naso-pharyngeal  libromata — viz., 
■where  the  growtli  is  small,  and  where  a  scar  is  especially  deprecated. 

Operation. — An  anncsthetic  having  Leen  administered,  the  surgeon 
must  decide  as  to  what  steps  he  will  take  to  prevent  the  blood  from 
getting  down  into  the  pharynx.  Tiiis  may  be  done  either  by  plugging 
the  posterior  nares,  or  by  performing  laryngotomy  and  plugging  the 
fauces  with  a  sponge  (pp.  453,  480).  If  the  ha3morrhage  is  likely  to  be 
troublesome,  and  the  operation  prolonged,  I  much  prefer  the  latter 
precaution,  for  I  have  found  that  when  the  nostrils  are  plugged  it  is 
((uite  possible  to  sever  the  silk  on  one  side,  owing  to  its  being  hidden 
b}^  clots,  and  its  whereabouts  thus  not  seen.* 

The  tjpper  lip  having  been  well  raised  and  everted  by  an  assistant 
taking  hold  of  it  at  the  angles  of  the  mouth,  the  surgeon  frees  it  from 
the  up}:)er  jaw  by  an  incision  through  the  mucous  membrane  reaching 
from  the  bicuspid  teeth  on  one  side  to  their  fellows.  In  doing  this  the 
Ivuife  should  be  kept  close  to  the  bones  and  parallel  with  them.  The 
cartilaginous  septum  is  next  detached  from  the  anterior  nasal  spine,  and 
the  lower  lateral  cartilages  from  the  upper  jaw,  the  adjacent  parts  of  the 
cheek  being  also  freed  at  the  same  time  so  as  to  admit  of  the  nose  and 
lips  being  lifted  up  sufficiently  to  explore  the  nasal  cavities. 

After  any  dead  bone  has  been  removed,  the  sharp  spoon  applied,  and 
the  nasal  cavities  thoroughly  cleansed  in  cases  of  ozjena,  or  any  polypi 
dealt  with,  the  parts  ai'e  replaced  (without  sutiuTs),  and  the  usual 
sterilised  dressings  or  creolin  fomentations  applied  until  the  pain  and 
swelling  have  subsided,  and  the  risk  of  erysipelas  has  gone  by. 

Other  operations  on  the  nose — e.r/.,  those  of  Lawrence  and  Oilier — 
are  given  later  on  under  the  heading  of  "Naso-pharyngeal  Fibroma," 
p.  388. 

REMOVAL    OF    NASAL    POLYPI. 

In  cases  where  the  use  of  the  snare,  aided  by  cocaine,  while  most 
successful  in  getting  rid  of  the  larger  pol3q3i,  which  make  their  appear- 
ance first,  has  proved  tedious  and  inefficient  in  the  case  of  the  crops  of 
the  smaller  ones,  often  sessile,  which  make  their  appearance  later  on,  I 
recommend,  very  strongly,  a  trial  of  the  subjoined  method  of  Sir  W.  M. 
Banks.  Having  repeatedly  made  use  of  it,  I  have  never  found  that  the 
abundant  hemorrhage  causes  any  serious  trouble,  as  long  as  the 
assistant  who  administers  the  anaesthetic  knows  his  business,  and  as 
long  as  the  patient's  head  is  kept  on  one  side,  over  the  edge  of  a  table 
or  sofa. 

Sir  W.  M.  Banks's  method  is  given  in  his  own  words  f : — 
"  As  to  the  most  permanently  curative  operation  for  nasal  mucous 
polj^'pi,  I  believe  there  is  nothing  equal  to  the  use  of  the  forceps  properly 
managed.     Where  there   are   large   isolated  polypi   with   well-marked 

*  Plugging  the  fauces  after  a  laryngotomy  has  the  further  advantage  of  leaving  the 
})osterior  nares  free  for  examination  by  a  finger  passed  from  the  mouth,  a  point  of 
importance  in  examining  these  parts,  or  in  manipulations  in  the  case  of  a  polypus. 

f  Clinical  Notes  upon  Tn-o  Years'  Surgical  Work  in  tlie  Liverpool  Royal  Infirmary, 
p.  180. 
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stalks,  the  wire  snai-e  or  Dr.  Thudichum's  process  ma}^  do  ^\'ell  enough, 
and  probably  removes  them  with  much  less  pain  than  the  forceps.  But 
these  are  not  the  most  common  cases.  On  the  contrary,  the}^  are  usually 
crops  of  small  growths  fringing  the  superior  and  middle  turbinated 
bones,  which  no  snare  can  get  hold  of,  and  which  in  due  time  make 
their  appeai^ance  as  large  ones.  Mr.  Syme,  after  great  experience,  used 
to  say  that  the  only  way  was  to  get  one  blade  of  the  forceps  beneath  the 
turbinated  bone  and  the  other  on  the  opposite  side  of  it,  and  to  carry 
away  as  much  bone  as  possible.  This  I  alwaj's  endeavour  to  do,-  and 
find  that,  along  with  the  big  ones,  I  have  brought  away  whole  crops  of 
minute  polypi  just  commencing  their  existence,  which  can  only  be 
removed  by  carrying  away  the  bone  from  which  they  g'row.  As  to 
necrosis  and  all  sorts  of  contingencies  which  it  is  said  may  occur  as  a 
result  of  such  rough  surgery,  the  simple  answer  is,  They  don't  occur. 
On  the  other  hand,  the  patient  has  a  chance  of  getting  rid  of  the  source 
of  his  trouble,  and  does  not  need  to  come  every  two  or  three  years  to 
have  a  fresh  assault  made  upon  a  fresh  lot.  Failure  often  results  from 
using  forceps  which  are  too  big  in  the  blades,  and  which  are  only  toothed 
in  the  points  instead  of  all  the  way  down.  In  not  a  few  cases  where 
the  patient  has  had  several  operations  performed  previouslj^  by  other 
surgeons,  I  have  simply  smashed  up  the  whole  turbinated  bone  as 
widely  as  I  could,  and  so  have  settled  the  matter  permanently.  Now 
the  pain  and  dreadful  sensations  produced  by  this  proceeding  are  more 
than  mortals  can  bear,  and  so  the  patients  have  had  chloroform  or  ether, 
and  it  would  be  an  excellent  thing  if  this  were  resorted  to  more  fre- 
quently. Even  a  moderate  assault  with  the  forceps  is  a  most  horrid 
process,  and  patients  who  have  gone  through  it  once  or  twice  will 
endure  any  amount  of  chronic  misery  rather  than  face  it  again.  But 
only  a  very  few  surgeons  seem  inclined  to  give  these  unfortunates  an 
angesthetic,  urging  as  their  reason  the  danger  of  blood  going  down  the 
throat  and  choking  the  patient,  and  the  fact  that,  owing  to  the  patient 
being  insensible,  he  cannot  l)low  down  the  nostrils  so  as  to  let  it  be 
known  whether  they  are  clear  or  not.  My  plan  is  to  have  the  patient 
thoroughly  angesthetised  on  a  sofa.  When  fully  insensible  his  head 
should  be  brought  over  the  edge  so  that  the  nostrils  are  dependent,  and 
then  the  surgeon,  kneeling  on  the  floor,  passes  up  the  forceps,  and  pulls 
out  eveiything  he  can  until  there  is  nothing  to  pull.  Meantime,  all  the 
blood  runs  out  of  the  nostrils,  and  none  need  go  down  the  throat  at  all, 
while  the  Avhole  time  necessary  for  a  thorough  cleaning  is  about  a 
minute  for  each  nostril.  I  feel  convinced  that,  for  certain  cases,  the 
only  satisfactory  cui-e  is  to  pull  awaj'  as  much  as  can  be  got  of  the 
superior  and  middle  turbinated  bones." 

From  my  own  experience  of  this  method  I  agree  with  every  word  of 
the  above,  and  would  add  the  following:  —  (i)  The  anassthesia  should 
not  be  pushed  to  abolition  of  the  laryngeal  reflex.  (2)  The  points  of 
the  forceps  should  always  be  kept  backwards  parallel  to  the  tiirbinated 
bones,  not  upwards  to  the  base  of  the  skull,  or  fatal  mischief  may  easily 
be  inflicted  upon  the  delicate  bones  met  with  here.  (3)  A  finger  in 
the  naso-pharynx,  the  mouth  being  opened  b}^  a  gag,  will  often  be  of 
considerable  service. 
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Removal. — Here  tJie  lirst  points  that  arise  are  the  best  ana'dhetic  and 
the  most  suitable  position  of  the  'patient.  Both  points  have  been  much 
debated. 

Ancc'sihetic. — I  have  no  hesitation  in  expressing  my  preference  for 
ether,  preceded  when  possible  by  gas,*  in  the  majority  of  cases,  i.e., 
those  of  average  severity,  and  1  consider  ether  especially  preferable 
when  the  anfesthetist  is  only  of  ordinary  experience  and  skill.  I  am 
well  aware  of  the  objections  which  have  been  raised  to  ether  here.  In 
addition  to  the  administration  being  more  troublesome,  the  parts 
operated  on  are  more  vascular  and  SAvollen,  the  haBmorrhage  is  some- 
what greater,  and  more  mucus  is  present  than  is  the  case  with  chloro- 
form. But  I  am  eciuall}'  assured  that  the  advantages  of  ether  outweigh 
the  above  disadvantages.  Above  all,  it  is  safer  than  chloroform  in  hands 
of  ordinary  experience.f  Where,  in  young  and  often  feeble  patients, 
elements  of  shock  must  be  present — e.r/.,  hemorrhage  and  interference 
with  the  respiratory  passages — chloroform  is  always  risky,  and,  unless 
given  with  much  experience,  may  be  most  dangerous.^  Ether  enables 
any  change  in  the  patient's  position  to  be  safely  made,  and,  if  obstruc- 
tion to  respiration  should  take  place,  there  is  less  risk  of  cardiac  failure. 
With  chloroform,  cardiac  failure  may  ensue  at  anytime  from  the  shock, 
from  the  hfemorrhage,  from  obstruction  to  respiration  ;  from  any  needful 
sudden  change  in  the  patient's  position  ;  and,  lastly,  it  may  occur  without 
any  warning  when  the  operation  is  over,  and  the  effects  of  the  anesthetic 
seem  to  be  safely  passing  off.  Whatever  antesthetic  is  chosen,  it  should 
be  pushed  with  care.  Thus,  ^^'hile  the  corneal  reflex  should  be  abolished, 
that  which  governs  coughing  and  swallo^^'ing  should  not  be  entirely 
removed. 

*  In  a  severer  case,  or  where  the  tonsils  also  are  going  to  be  removed,  as  soon  as 
the  patient  is  well  under  the  influence  of  ether,  chloroform  may  be  substituted  with 
advantage.  On  the  other  hand,  in  slight  cases  of  adenoids,  nitrous  oxide  gas  followed 
by  oxygen  will  give  the  operator  sufficient  time  when  the  needful  facilities  are  present 
for  the  above  administration.  I  learnt  the  value  of  the  above  combination  from 
Mr.  Gardner  (^Clin.  Journ.,  Sept.  2,  1896).  The  above  auEesthetist  has  found  that  the 
available  anaesthesia  is  ten  to  fifteen  seconds  longer  than  that  yielded  by  gas  alone.  He- 
advises  that,  whenever  the  little  patient  will  permit  it,  a  small  Hewitt's  prop  should  be 
inserted  between  the  teeth  before  the  mouthpiece  is  applied,  in  order  to  facilitate  the 
introduction  of  a  Mason's  gag  at  the  height  of  anjesthesia.  It  must  be  remembered  that 
it  is  only  in  slight  cases  that  gas  and  oxygen  will  suffice.  With  this  limited  anassthesia 
there  must  be  a  tendency  to  hurry,  and  thus  a  risk  of  an  imperfect  operation.  I  strongly 
advise  operators  whose  experience  is  limited  to  avail  themselves  of  the  longer  anaesthesia 
of  ether,  however  slight  the  case  may  seem  to  be. 

f  I  desire  that  here,  as  throughout  my  book,  it  should  be  remembered  I  am  only 
writing  for  the  benefit  of  my  junior  brethren,  and  in  view  of  the  conditions  under 
which  they  are,  of  necessity,  often  placed. 

\  That  sound  and  careful  surgeon,  Mr.  Waterhouse  (_Clin.  Journ..  1896,  p.  281),  while 
preferring  chloroform  to  ether,  writes  of  chloroform  as  follows: — "  There  have,  however, 
been,  even  in  careful  hands,  so  many  deaths  from  this  ansesthetic  during  the  removal  of 
adenoids,  that  we  must  admit  that  its  administration  is  by  no  means  without  a  certain 
element  of  risk.  I  have  used  it  hundreds  of  times,  but  always  with  fear  and  trembling, 
which,  by  the  way,  is  not  an  unwise  precaution  when  dealing  with  this  powerful  and 
dangerous  drug." 

24 
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Fositioa. — This  again  has  been  much  debated.  I  shall  refer  to  a 
choice  of  three  positions.      I  much  prefer  the  first. 

1.  The  patient  lies  on  the  right  side,  with  the  head  somewhat  raised, 
and  bent  a  little  forwards  over  the  edge  of  a  table  of  appropriate  height. 

2.  The  patient,  under  ether,  is  propped  up  in  the  sitting  position, 
with  the  head  and  shoulders  thrown  well  forwards,  and  the  face  look- 
ing downwards  into  a  basin  placed  between  the  patient's  knees.  This 
position  is  only  justifiable  with  ether.  It  is  an  excellent  one  from^the 
antesthetist's  point  of  view,  owing  to  the  facilit}'  and  safety  with 
which  blood  escapes  from  the  mouth.  It  is  not  quite  so  convenient 
to  the  operator.     We  owe  it  to  Mr.  Braine, 

3.  The  patient  lies  on  his  back,  with  the  shoulders  a  little  raised,  and 
the  head  thrown  back  and  hanging  over  the  end  of  the  table.  In  this 
position  the  head  is  supported  by  an  assistant  or  nurse.  This  is  the 
same  position  as  that  used  in  cleft  palate  operations.  "  It  answers 
admirably  for  both  operations,  as  the  blood  thus  falls  down  into  the 
pharjmgeal  dome,  and  wells  up  through  the  anterior  nares,*  leaving  the 

lower  air-way  free  and  open I  do  not  think  that  this  lowered 

position  of  the    head    adds  materially  to  the  amount    of   bleeding" 
(Owen's  Snrrjical  Diseases  of  Children,  third  ed.,  p.  208). 

Operation. — V>e  will  suppose  the  patient  to  be  in  the  first  of  the 
above  given  positions.  One  of  Hewitt's  modified  Mason's  gags  is 
inserted!  and  securely  held,  as  widely  opened  as  possible,  on  the  left 
side.  An  assistant  should  be  ready  'nith  clean  sponges,  as  large  as  are 
admissible,  firmly  fixed  on  holders  or  forceps,  to  sponge  out  blood 
rapidly  and  etficiently  from  the  right  cheek  and  side  of  the  mouth. 
The  removal  of  the  adenoids  is  now  effected  with  the  nail,  the  artificial 
nail,  a  curette,  or  forceps,  (i)  TAe  Natural  Xail. — The  advantages  of 
this  are  obvious ;  it  is  simple,  it  takes  up  a  minimum  of  room,  and  its 
natural  sensitiveness  is  a  great  aid  to  the  operator  in  detecting  the 
position  and  extent  of  the  growths.  It  has  been  objected  to  as  insuffi- 
cient, and  as  leading  to  the  need  of  repeated  operations.  This  may  be 
due  to  want  of  care.  The  finger-nail  must  be  long  enough,  but  not 
too  long  or  brittle  so  as  to  bend  or  break.  It  must  only  be  used  for 
those  cases  (the  coiumonest)  where  the  adenoids  are  soft ;  in  the  much 
rarer  ones,  firmer  and  harder,  met  with  sometimes  in  older  patients, 
either  the  curette  or  forceps  should  be  used.  If  the  finger-nail  be 
used  with  proper  precautions,  and  employed  thoroughly,  I  believe  it  to 
be  entirely  efficient  in  the  majority  of  cases.  In  a  naso-pharynx  blocked 
up  with  adenoids,  the  finger  introduced  behind  the  soft  palate  should 
first  make  out  the  septum  and  outline  of  the  posterior  nares,  and  clear 
these  thoroughly ;  next,  pressed  upwards  into  the  vault  of  the  naso- 
pharynx, it  is  draAvn  firmly  backwards  and  downwards  several  times,  first 
in  the  middle  line  and  then  laterally,  care  being  taken  as  the  orifices  of 
the  Eustachian  tubes  are  approached.  The  adenoids  thus  removed  are 
partly  expelled  with  the  blood  through  the  nose,  partly  mopped  up,  and 
some  swallowed.     (2)  The  Artificial  Xail. — This  has  some  advantages  over 

*  But  if,  as  often  happens  in  these  ill-developed  patients,  "  nasal  obstruction  is 
present  even  in  a  minor  degree,  this  position  is  not  a  good  one  for  the  escape  of  blood  " 
(Hewitt.  An/fifthctics  and  their  AdminUiration,  p.  37). 

f  Care  must  be  taken  now  with  any  loose  or  decayed  teeth. 
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the  ordinary  iicail :  it  does  not  hreak  or  bend,  and  it  jienetrates  more 
deeply.  Its  disadvantao-es  are  the  impairment  of  tactile  sensil)ility  and 
the  increase  of  bulk  Avhich  it  entails ;  the  latter  a  point  of  importance 
in  a  little  child.  (3)  Cureites. — The  best  of  these  are  Gottstein's  and 
Goldino-  Bird's  modification  of  it.  The  latter,  in  my  opinion,  reaches 
better  than  any  other  curette  those  adenoids  situated  high  up  at  the 
junction  of  the  roof  and  back  of  the  naso-pharynx.    The  fenestra  of  the 

Fig.  130. 


Golding  Bird's  curette.     (Down  Bros.'  Cat.) 

•curette  having  been  guided  into  the  naso-pharynx  by  a  forefinger,  is 
passed  quite  up  into  the  vault ;  then,  the  handle  being  held  firmly,  the 
curette  is  pressed  well  down  upon  the  roof  of  the  pharynx,  and  drawn 
backwards  and  downwards  so  that  its  sharp  edge  is  made  to  sever  all  the 
vegetations  in  its  sweep.  This  is  repeated  according  to  the  severity  of 
the  case  and  the  results  found  by  the  finger,  but  the  lateral  aspects  of 
the  naso-pharynx,  especially  the  vicinity  of  the  Eustachian  tubes,  should 
be  carefully  avoided  by  the  curette.  Here,  as  in  the  regions  curetted, 
the  finger-nail  should  complete  the  work.  In  buying  a  curette  the 
surgeon  .=;hould  remember  that  instrument-makers  often  turn  out  these 
(and  Lowenberg's  forceps  also)  monstrously  large  for  the  naso-pharynx 
of  a  little  child.  (4)  LoicenJienfs  Forceps. — These  are  only  required 
when  the  adenoids  are  firm  and  fibrous  and  tough,  being  quite  unneces- 
sary in  the  soft  vascular  adenoids  usually  met  with  in  early  life.  It 
sounds  easy  enough  to  introduce  the  forceps,  guided  by  the  finger,  into 
the  naso-pharjnix,  inish  them  up  to  the  roof,  and  then  t-o  press  them 
into  the  adenoid  masses,  out  of  wliich,  by  a  combined  punching  out, 
twisting,  and  tearing,  the  growths  are  pulled  away,  or,  in  cases  of  really 
firm  adenoids,  pieces  punched  out  until  the  rest  can  be  removed  by  the 
curette  or  finger-nail.  But  practically  it  will  not  be  found  easy,  in  the 
naso-pharjmx  of  a  child,  to  simultaneously  accommodate  both  finger  and 
forceps,  and  to  manipulate  the  forceps  with  the  necessary  freedom.  And 
unless  the  blades  are  accurateh'  guided  by  the  finger  it  is  easy  to  seize 
and  bruise  the  septum  (especially  when  the  head  is  in  the  dependent 
position)  and  to  tear  away  strips  of  mucous  membrane.  Very  grave 
hfemorrhage  has  also  followed  the  use  of  the  forceps.  The  forceps 
usually  sold  by  instrument-makers  are  absurdly  large  for  children,  in 
whom  a  great  proportion  of  post-nasal  growths  occur.  The  best  forms 
are  those  of  Symonds  and  St.  Clair  Thomson's  modification  of  the 
Jurasz-Lowenberg's  forceps  (Brit.  Med.  Journ.,  vol.  i.  1898,  p.  632). 
These  forceps  are  particularly  light  and  short,  making  it  easier  to  use 
the  finger  at  the  same  time.  With  these  and  all  modifications  of 
Lowenberg's  forceps  opening  laterally,  care  must  be  taken  not  to 
damage  the  orifices  of  the  Eustachian  tubes. 

After-treatment. — The  patient  should  be  kept  on  one  side  for  some 
time  after  the  operation,  and  carefully  watched,  especially  on  account 
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of  the  vomiting  of  blood,  ^\■hich  is  almost  certain  to  follow.  The  hiemor- 
rhage,  severe  at  the  time,  soon  ceases,  and  very  rarelj"  causes  anxiety 
a  few  hours  later.  In  such  cases,  syringing  hot  water  through  the 
anterior  nares,  the  patient  being  in  the  position  I  have  already  advocated, 
or  a  gauze  tampon  (secured  by  silk)  passed  into  the  naso-pharynx  with 
a  pair  of  forceps,  must  be  tried.  The  child,  if  delicate,  should  be  kept 
in  bed  for  two  or  three  daj's.  and  in  damp  or  wet  weather  should  not 
leave  the  house  for  a  week.  As  a  rule,  especially  in  little  childi'en, 
where  the  parts  are  so  small  and  delicate,  the  use  of  the  syringe  or 
j^olitzer's  bag  is  to  be  deferred  until  sufficient  time  has  elapsed  to  show 
the  result  of  the  operation.  The  friends  should  be  prepared  for  the 
breathing  being  even  worse  than  usual  for  the  first  two  or  three  days. 
Improvement,  especially  in  the  gain  in  nose-breathing,  begins  from  the 
fourth  to  the  seventh  day.  The  atrophy  of  any  remaining  adenoids  will 
be  promoted  by  the  practice  of  nose-breathing,  the  child  being  made  to 
sit  quiet  for  ten  minutes  four  times  a  day,  and  breathe  through  the 
nose  alone.  All  possible  pains  must  be  taken  to  improve  the  general 
health,  especially  in  the  cases  where  tuberculosis  or  congenital  syphilis 
is  present. 

Complications  and  Sequelae. —  I  and  2.  Ha?morrhage  and  Shock. — 
I  have  already  spoken  of  these,  and  would  here  again  remind  my  readers 
that,  in  addition  to  deaths  under  chloroform,  there  have  been  fatal 
results  from  hremorrhage.  While  this  complication,  not  owning  any 
arterial  source,  usually  quickly  ceases  of  itself,  and,  when  severer,  yields 
to  plugging  of  the  naso-pharynx  with  gauze  wrung  out  of  turpentine,  a 
solution  of  iron  nitrate,  matico,  &c.,  fatal  cases  have  undoubtedly  occm'red 
both  at  the  time  and  a  few  hours  later.  In  a  few  this  result  may 
have  been  due  to  hsemophilia  :  in  others,  from  the  accidental  tearing 
off  of  pharyngeal  mucous  membrane,  or  direct  injury  to  a  large  blood- 
vessel (Xewcomb),  both  these  accidents  being  more  likely  to  occur  A\ith 
Lowenberg's  forceps,  according  to  the  advocates  of  Gottstein's  curette. 
Dr.  Newcomb  candidly  publishes  (Amer.  Journ.  Med.  Sci..  1893,  vol.  cvi. 
]).  574)  a  case  in  which  death  took  place  from  haemorrhage  sixteen 
hours  after  the  operation.  While,  as  medical  aid  was  not  summoned  until 
this  time  had  elapsed,  no  blame  whatever  can  attach  to  the  operator, 
the  case  shows  the  importance  of  keeping  these  patients  under  observa- 
tion for  twenty-four  hours.*  3.  Broncho-iineumonia  from  the  entrance 
of  blood  into  the  lungs.  4.  Sepsis.  5.  Ear  Trouble.— In  a  few  cases 
pain  in  the  ears  is  complained  of.  probably  due  to  enti'ance  of  blood 
into  the  tympanum  along  the  Eustachian  tube.  Another  rare  and  more 
serious  aural  complication  is  otitis  media  from  injury  to  the  Eustachian 


*  Dr.  Newcomb  refers  to  a  case,  reported  by  Hooper,  where  a  digital  examinatiou  in  a 
lijemophilic  subject  caused  a  fatal  lijemorrhage.  He  also  alludes  to  two  other  fatal 
cases,  recorded  by  Dr.  Delavan  (^Trans.  Amer.  Laryngol.  Assoc.  1892,  and  i\>«-  Fori;  Med. 
Journ..  Nov.  ig,  1892).  He  warns  agaiust  operating  on  patients  approaching  the  time  of 
menstruation,  and  those  in  whom  there  has  been  any  recent  inflammation  of  the  throat. 
Dr.  Preble  has  recorded  a  case  in  which  secondary  hsemorrhage  occurred  on  the  seventh 
day,  the  patient,  ast.  it,  fainting.  It  recurred,  and  was  stopped  by  plugging  the 
posterior  nares.  On  the  eighth  day  a  sudden  gush  took  place,  and  the  patient  died 
before  assistance  could  be  given.  There  was  no  history  of  haemophilia.  Dr.  Preble 
has  collected  twenty-one  cases  of  serious  primary  haemorrhage,  of  which  four  proved 
fatal,  and  five  of  secondary  haemorrhage. 
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tube,  the  iutroduction  of  sepsis,  or  iinwise  use  of  the  nasal  douche. 
If  deafness  was  present  before  the  operation  and  has  not  improved 
ten  days  after,  Politzer's  process  with  the  apjilication  of  astringents  to 
the  naso-jiharynx  will  be  indicated.  6.  It  is  not  very  uncommon  for 
some  of  the  cervical  g-lands  to  become  ])ainful  and  swollen,  but,  unless 
sepsis  has  been  introduced  or  the  patients  vitality  is  ver}^  low, 
supi^uration  does  not  follow.  7.  Exanthemata. — Mr.  Sheild  {Diseases 
of  the  Ear,  p.  213)  calls  attention  to  the  importance  of  the  operation- 
wound  not  being  exposed  to  the  virus  of  scarlet  fever,  diphtheria,  or 
sewer-gas.  8.  Question  of  Recurrence. — This  is  stated  by  some  to  be 
common.  1  have  found  it  distinctly  rare  myself,  when  the  operation 
has  been  properly  performed,  though  parents  are  liable  to  take  several 
conditions  which  may  co-exist  with  adenoids  for  the  recurrence  of  the 
adenoids  themselves.  Eecurrence  or,  more  correctly,  persistence  of 
adenoids  is  not  uncommon  when  the  operation  has  been  done  "  against 
time,"  either  for  show,  or  because  the  operator  has  been  nervoiis  aboiit 
the  ana?sthetic.  Where  an  inefficient  finger-nail  has  been  solely 
employed,  or  where  the  finger-nail  has  been  used  in  cases  which  call 
for  the  curette — e.;/.,  the  more  fibrous,  tough  processes,  either  tongue- 
like, or  sessile  and  ridged,  Avhich  are  met  with  in  older  patients, — in 
such  cases  persistence  will  follow.  If  the  adenoids  have  been  properly 
dealt  with,  and  mouth-breathing  persist,  some  other  cause  must  be 
sought  for.  Very  likelj^  nose-breathing  has  not  been  assiduously 
practised ;  or  some  such  condition  as  enlarged  tonsils,  deviation  of  the 
septum,  enlargement  of  the  posterior  extremities  of  the  turbinals,  or 
hypertrophic  rhinitis  may  be  present  and  recjuire  attention.  All  such 
conditions  should  have  been  detected  at  the  time  of  the  first  aniesthetic, 
and.  if  not  dealt  with  then,  the  patient's  friends  should  have  been  made 
aware  that  more  would  require  to  be  done. 


CHAPTER    VIT. 
OPERATIONS    ON    THE    JAWS. 

OPERATIONS    ON    THE    UPPER    JAW. 

These  will  include-  - 

i.  Removal,  partial  or  complete,  for  growths  (Figs.  131,  132). 
ii.  Operations  for  naso-phaiyngeal  fibroma  (Figs.  133  to  137). 
iii.  Opening  the  antrum. 

REMOVAL  OP  THE    UPPER   JAW,   PARTIAL   OR   COMPLETE. 

Indications. — These  include  the  different  growths  to  which  the  upper 
jaw  is  liable,  and  opportunity  will  be  taken  here  to  give  briefly  the 
chief  practical  points  in  connection  with  these. 

I.  Epulis. — One  of  the  new  growths  most  frequently  met  with  here. 
Etymologically  gum  tumours,  these  growths  vary  a  good  deal.  At  first, 
and  most  frequently,  they  are  simply  fibrous,  tough  and  firm,  springing 
from  the  periosteum,  the  periodontal  membrane,  and  the  endosteal 
lining  of  an  alveolus.  Myeloid  cells  and  small  spicules  of  bone  are 
not  uncommon.  The  longer  they  are  left,  the  more  they  are  irritated, 
especially  with  imperfect  attempts  at  removal,  the  more  cellular  and 
sarcomatous  do  they  become. 

Very  rarely  on  drawing  the  tooth,  to  the  alveolus  of  which  the  growth 
is  connected,  the  epulis  comes  away  completely.  Much  more  frequently 
it  is  firmly  connected  to  the  periosteum  and  subjacent  cancellous  tissue, 
or  to  the  endosteal  lining  of  one  or  more  alveoli.  Removal  should  be  early 
and  complete.  Shaving  off  the  growth  and  the  gum  beneath,  and  then 
applying  caustics  to  any  suspicious  granitlations,  is  most  uncertain  and 
unsatisfactory,  especiallj'  if  the  presence  of  teeth  be  allowed  to  interfere 
with  the  complete  removal  of  the  growth,  or  if  this  be  connected  with 
stumps,  and  thus  dip  deeply  into  an  alveolus.  By  far  the  best  treatment 
is  to  draw  a  tooth  in  front  and  another  behind  the  growth,  and  then  with 
a  nari'ow  saw  to  notch  the  bone  at  these  points  deeply  through  the 
alveoli :  with  cutting-forceps,  or  better,  a  chisel  and  mallet,  a  V-shaped 
or  rectangular  piece  of  the  bone  is  then  removed.  The  drawing  of 
teeth  not  only  enables  the  surgeon  thoroughly  to  eradicate  the  gro"^^^:h, 
but  their  removal  leads,  as  pointed  out  by  Mr.  Salter,*  to  wasting  of  the 
alveolus,   and  thus  to  non-recurrence   of  the  growth.      The  teeth,  if 

*  System  of  Surgery,  vol.  ii.  p.  456,  Mr.  Salter  also  points  out  that  where  an  epulis 
forms  on  an  apparently  edentulous  part  of  the  jaw,  the  existence  of  stumps  should 
always  be  looked  for. 
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Houiid.  should  l)t'  preserved,  and,  later  on,  when  all  is  linidy  healed, 
litted  tu  a  })late  by  a  dentist.  The  deformity  is  thus  rendered 
impt'rceptible. 

In  18S4,  .1  ciiphiin  in  tin;  Royal  Navy,  whose  ship  was  on  the  North  American  station^ 
came  under  my  cure  with  an  epulis  of  the  lower  incisors  and  contiguous  alveolar 
margin.  The  teeth  were  all  preserved,  and,  when  the  parts  were  soundly  healed,  Mr. 
Moon  refitted  them  so  skilfully  that  no  trace  whatever  of  an  operation  could  be  noticed, 
and  the  use  of  a  speaking-trumpet,  which  was  most  essential  in  this  case,  was  not 
interfered  with. 

If  a  patient  refuses  the  only  operation  which  is  safe,  the  surgeon 
must  rest  satisfied  with  shaving  off  the  growth,  gouging  the  subjacent 
bone,  and,  if  needful,  applying  caustics  to  any  susj)icious  patches  later 
on.  I'his  course  is  not  only  much  more  tedious  and  painful,  but  is 
uncertain  to  boot. 

2.  Fibroma. — These  originate  either  in  the  periosteum  or  in  the^ 
endosteum  of  the  antrum.  At  first  firm,  dense,  and  slow-growing,  they 
may,  from  the  frequent  irritation  inseparable  from  their  site,  become 
vascular,  sloughy,  and,  taking  on  more  rapid  growth,  tend  to  invade 
the  numerous  fossa?,  fissures,  and  foramina  in  the  neighbourhood  of  the 
bone.  They  should  be  attacked  early  ;  and  while  the  surgeon  may  need 
at  this  stage  to  remove  on\y  the  periosteum  and  bone  from  which  the 
tumour  s])rings,  especially  if  it  be  alveolar  in  origin,  or  after  opening 
the  antrum  to  shell  out  the  fibroma  completely,  he  must  also  be  prepared 
for  more  radical  measures,  e.g.,  when  the  growth  is  of  long  standing, 
of  late  more  rapid,  if  the  patient  is  at  all  advanced  in  3'ears,  and 
especially  if  the  growth  is  recurrent. 

3.  Sarcoma. — These  include  the  spindle,  round,  and  myeloid  varieties,. 
the  fibro-,  chondro-,  and  osteo-sarcomata,  and  the  rarer  form  of  alveolar 
sarcoma.  While  the  more  slowly  growing  ones  simulate  more  innocent 
growths  such  as  epulis,  the  more  rapid  ones  will  tax  the  surgeon's 
judgment  as  to  whether  any  operation  is  justifiable,  and  all  his  skill  if 
removal   be  attempted.     On  these   subjects   the  reader  is  referred  to 

4.  Cai'cinomuta. — At  the  present  time  the  softer  growths  which 
attack  the  jaw,  and  were  formerly  called  medullary  cancers,  are  looked 
upon  as  rapidl}^  growing  sarcomata.  The  only  true  carcinomata  met 
with  here  are  epitheliomata.  These  are  usually  of  the  squamous  kind, 
and  commence  in  the  alveolar  border  in  ulceration,  beginning  in  syphilis 
or  the  irritation  of  an  ill-fitting  tooth-plate.  They  tend  to  creep  far 
back  and  to  invade  the  palate  and  tonsil ;  on  this  account  they  should 
be  operated  on  early.  Whenever  a  sore  in  this  position  is  susiDicious 
in  its  characters,  and  obstinate  to  treatment,  whatever  be  the  age  of  the 
patient,  the  j^arts  affected  should  be  widely  and  freely  extn-pated.  If  the 
growth  has  eaten  into  the  antrum  or  has  travelled  back  so  as  to  invade 
the  pterygoid  region,  removal  of  the  whole  bone  is  most  likely  to  benefit 
the  patient.  More  rarely  a  squamous  epithelioma  attacks  the  jaw  from 
the  lip  or  face.  This  happens  much  more  often  in  the  case  of  the  lower 
jaw.  Another  epithelioma  met  with  here  is  the  tubular*  variety  (cylin- 
drical or  adenoid  carcimona),  which  begins  in  the  mucous  membrane  of 

*  Mr.  Heath  QDict.  of  Stinj.,  vol.  i.  p.  857)  quotes  Eeclus  as  calling  this  form  epiths- 
liouui  tcreb  runt  .from  its  boring  or  burrowing  teudeuey. 
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the  antrum  or  nose.     It  is  marked  by  rapidity  of  growth  and  invasion 
of  the  surrounding  parts,  and  is  thus  of  grave  prognosis. 

5.  Dentigerous  Cysts. — These  are  formed  by  a  collection  of  serous 
tluid  taking  place  during  the  development  of  a  tooth,  nearly  always  a 
permanent  one,  which  has  not  come  through  the  bone.* 

There  are  two  varieties  of  these  cysts  ;  one,  the  commonest,  is  cystic 
only,  consisting  of  an  outer  bony  shell  of  varying  thickness,  and  an  inner 
membranous  one.  The  tooth  may  be  well  formed,  or  a  small,  shapeless, 
calcified  mass  ;  its  crown  usually  projects  into  the  sac,  vertically  or 
horizontally. 

The  following  points  are  of  practical  importance.  These  cystic 
swellings  may  be  taken  for  solid  growths,  but  this  mistake  may  be 
avoided  by  remembering  that  when  such  a  swelling  exists  there  is 
usually  a  history  of  its  having  commenced  in  early  life!  and  that  though 
all  the  teeth  may  appear  to  be  present,  one  ^^'ill  very  likely  be  found  to 
be  a  temporary  one.  Furthermore,  there  is  the  help  derived  from 
puncture  with  a  fine  trocar.f 

The  treatment  consists  in  exposing  the  surface  of  the  cyst  by  turning 
the  lip  up,  or  by  making  incisions  through  this  as  small  as  possible, 
then  cutting  away  freely  (^^'ith  bone-forceps  aided  by  a  |-inch  tre- 
phine if  needful)  the  walls  of  the  cyst:]:  so  as  to  examine  its  contents, 
and  digging  out  the  tooth — often  the  most  difiicult  part  of  the  opera- 
tion. The  cavity  is  then  carefully  stuffed  with  strips  of  aseptic  gauze 
to  encourage  its  granulating  from  the  bottom.  If  any  swelling  persist, 
keeping  up  deformity,  pressure  must  be  trusted  to,  a  Hainsby's  truss 
being  here  found  useful. 

In  the  other  variety  of  dentigerous  cysts,  solid  growth  of  a  sarcoma- 
tous nature  is  present  in  addition  to  the  cystic.  The  surgeon  here  must 
use  his  discretion  as  to  opening  the  cyst,  freely  scraping  out  the  growth 
and  then  applying  the  cautery  or  zinc  chloride  paste  (p.  339),  or  removing 
the  bone  itself.  If  the  case  is  of  any  duration,  if  the  growth  is  soft  and 
making  rapid  progress,  the  latter  course  will  be  the  wiser  one. 

6.  Enchondromata. — These  are  rare.  They  seem  to  commence  in 
adolescence,  usually  starting  from  one  surface  of  the  bone — e.g.,  the 
nasal,  or  from  the  antrum.  They  should  be  removed  early  and  com- 
pletely, as  they  grow  steadily,  involving  the  nose,  orbit,  frontal  sinuses, 
and  thinning  the  cranial  bones. § 

*  Mr.  Salter  (^Syst.  of  Surg.,  vol.  ii.  p.  469)  gives  the  following  three  circumstances  as 
capable  of  producing  impaction  of  a  tooth: — (i)  The  tooth  may  be  originally  developed 
TOO  deep  in  the  body  of  the  jaw — thus,  though  it  grow  in  the  right  direction,  it  will 
never  reach  the  alveolar  margin ;  (2)  while  it  may  be  sufficiently  superficial,  it  takes  an 
oblique  direction  of  growth,  so  that  it  lies  covered  more  or  less  in  the  axis  of  the  bone ; 
(3)  the  position  of  the  tooth  and  its  line  of  growth  may  be  originally  normal,  but  from 
arrest  of  the  development  of  the  fang  it  may  fail  to  reach  the  alveolar  edge. 

f  Mr.  Fearn,  of  Derby,  was  candid  enough  to  publish  an  instance  of  this  mistake  in 
diagnosis  in  the  case  of  the  lower  jaw,  Brit.  Med.  Joitrn.,  Aug.  27,  1864.  The  specimen 
is  figured  in  Mr.  Heath's  Injuries  and  Diseases  of  the  Jans,  p.  162,  aud  shows  well  how 
such  a  mistake  might  have  arisen. 

X  A  good  illustration  wiU  be  found  in  Mr.  Bryant's  Hurfjcry,  vol.  i.  Fig.  194. 

§  Good  instances  of  what  these  enchondromata  may  come  to  are  given  by  Mr. 
Morgan's  case,  Gmfs  IIosp.  Rep.,  1842  ;  Mr.  Heath's  Injuries  and  Diseases  of  the  Jaws, 
p.  237,  with  an  excellent  illustration,  Fig.  107. 
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7.  Osteonuita. — These  are  rare  also.  Two  forms  occur:  (i)  of"  the 
nature  of  an  ordinary  exostosis.  These  are  usually  cancellous,  but  ivory 
ones  arise  from  the  superior  maxilla  as  ^ell  as  from  the  orbit  and  frontal 
sinuses.  Occasionally  the}'  are  symmetrical.*  Their  growth  is  usually 
slow.  If  they  occm-  in  young  subjects  they  should  be  attacked  while 
small.  The  ivory  exostoses  are  occasionally  found  loose  on  laying  open 
the  antrum,  as  is  the  case  with  those  in  the  frontal  sinuses.  (2)  Diffuse 
osteomata.  These  are  intermediate  in  hardness  between  cancellous  and 
ivory  exostoses.  The)'  have  often  broad,  ill-defined  bases,  and  are  not 
infrequently  multiple  and  symmetrical.  As  they  tend  to  produce 
hideous  deformity,  and  though  slowly,  most  distressingly,  to  destroy 
life,  they  should  be  attacked  while  small.  Mr.  Pollock  f  quotes  Mr. 
Stanley!  as  an  authority  for  the  fact  that  in  cases  where  the  whole 
mass  is  beyond  removal,  a  portion  may  be  cut  awa}^  with  present,  if 
not  permanent,  benefit.  This  can  only  appl}'^  to  osteomata  of  purely 
hypertrophic  nature.  Where  the  bony  growth  is  tipped  with  cartilage 
every  atom  must  be  removed  for  the  operation  to  be  of  any  benefit. 
Well-made  osteotomes  and  drills  worked  by  a  dentist's  instrument  may 
be  of  much  service  here,  the  great  object  being  to  drill  a  number  of 
holes  in  different  directions  through  the  growth,  and  then  to  cut 
through  the  intervening  bone  with  osteotomes  and  a  mallet.  One  of 
the  chief  risks  is  that  of  intracranial  inflammation,  especially  if  the 
growth  has  involved  the  interior  of  the  skull. 

8.  Odontomes. — These  are  very  rare,  and  usually  occur  in  the  lower 
jaw.  They  are  liable  to  be  mistaken  for  osteomata  or  necrosis  with 
anomalous  symptoms,  as  in  one  occurring  in  the  upper  jaw,  recorded 
by  Mr.  Jordan  Lloyd  (Lancet,  1888,  vol.  i.  p.  64;  Bland  Sutton,  Trans. 
Odont.  Soc,  Xov.  1887). 

Questions  arisimj  before  attempthuj  the  Removal  of  the  Upper  Jaiv. 

(i.)  Is  the  growth  cystic  or  solid  ?  (ii.)  What  is  the  relation  of  the 
growth  to  the  jaw  ?  Did  it  begin  on  one  of  the  surfaces  of  the  jaw, 
within  the  antrum,  or  behind  the  jaw?  (iii-)  Is  the  growth  one, 
whether  malignant  or  not.  that  it  is  wise  to  attempt  to  remove  ? 

(i.)  Is  the  Growth  Cystic  or  Solid  ? — Mr.  Fearn's  case^  already 
quoted  at  p.  376,  shows  that  mistakes  ma}"  arise  here.  Mr.  Heath 
gives  a  case  under  his  own  care  in  which  caseous  pus,  after  sup- 
puration in  the  antrum,  was  taken  for  a  solid  growth,  and  the  jaw 
removed.  As  the  diagnosis  is  evident!}^  most  difficult  in  some  cases, 
the  surgeon  should,  in  all  cases  of  doubt,  explore  first  Avith  a  trocar 
and  cannula,  or  a  drill  or  bradawl. 

(ii.)  What  is  the  Relation  of  the  Growth  to  the  Jaw  ? — Did  it  begin 
on  one  of  the  surfaces  of  the  jaw,  within  the  antrum,  or  behind  the  jaw? 

In  some  cases  it  is  quite  impossible  to  be  siire  on  this  point  up  to 
the  time  when  the  flaps  are  reflected  or  till  the  jaw  itself  is  removed ; 
even  the  use  of  a  finger  aided  by  an  anaesthetic  is  insufficient. 

The  following  points  may  be  useful  in  aiding  a  decision  as  to  the 
relation  of  the  growth  to  the  jaw : — 

*  In  Mr.  Hutchinson's  Clinical  Surgery,  vol.  i.  p.  ii,  Figs.  3,  4  will  be  found  admirable 
illustrations  of  symmetrical  exostoses  from  the  upper  jaw. 
f  &yst.  of  Surg.,  vol.  ii.  p.  535. 
\  Dixiaxcs  of  Bonvs,  p.  5. 
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If  the  growth  began  on  the  surface  of  the  jaw — e.<j.,  the  nasal  or 
malar  process — there  will  probably  be  a  history  of  a  lump  noticed 
here  first,  very  likely  after  a  blow,  and  any  evidence  of  the  antrum, 
nose,  palate,  and  orbit  being  involved  will  be  deferred  till  late.  On 
lifting  up  the  cheek,  masses  of  gro^^•th  will  very  probably  be  found 
creeping  down  between  the  cheek  and  gums,  but  not  altering  the  line 
or  affecting  the  structure  of  the  alveolus,  unless  it  commenced  in  it  or 
just  above  it. 

If  the  growth  began  in  the  antrum,  the  cheek  is  more  slowl}-  swollen. 
and  the  swelling  is  deeper  and  less  defined.  The  different  walls  and 
boundaries  of  the  cavities — viz.,  the  orbital,  nasal,  facial,  and  zygo- 
matic— are  expanded  steadily  and  with  a  varying  rapidity,  while  the 
palate  is  depressed,  the  alveolar  border  displaced,  and  the  teeth  ren- 
dered irregular. 

If  the  growth  began  behind  the  antrum — e.ij..  in  the  basilar  process 
of  the  sphenoid  or  the  pterj' go-maxillary  fossa — in  many  cases  a  history- 
will  be  given  of  polypi  removed  from  the  nose  or  pharynx  some  time 
before,  perhaps  recurring  soon  ;  the  upper  jaw  is  pushed  forwards,  and 
in  some  cases  there  is  but  little  alteration  in  its  outward  shape,  but  this 
is  by  no  means  constant.  Xot  unfrequently  the  upper  jaw  will  be  so 
altered  by  pressure,  its  processes — e.<j.,  the  malar — so  thinned,  flattened, 
and  expanded,  that  it  ma}'  well  be  thought  that  the  disease  began  in 
the  bone  itself  And  this  mistake  is  the  more  excusable  when  it  is 
remembered  how  easily  a  growth  situated  behind  the  antrum  may  make 
its  wa}^  into  this  cavity,  either  by  absorbing  its  walls,  or  by  entering  it 
through  the  opening  into  the  nose. 

If  the  growth  has  begun  behind  the  antrum,  starting  from  the  base- 
of  the  skull,  symptoms  pointing  to  blocking  of  the  nose — viz.,  pain  here, 
in  the  orbit  and  brow ;  epiphora  from  blocking  of  the  nasal  duct :  inter- 
ference with  nasal  breathing,  epistaxis,  &c. — will  most  probably  be 
present,  yet  it  must  be  remembered  that  many  of  these  symptoms  will 
be  brought  about  by  a  growth  within  the  antrum  increasing  rapidly. 

It  is  only,  I  think,  when  the  surgeon  finds  no  evidence  of  the  gro\\'th 
beneath  the  skin,  or  of  its  originating  on  the  surface  of  the  bone,  no 
depression  of  the  palate,  and  no  irregularity  of  the  alveolar  margin  or 
displacement  of  the  teeth,  that  he  can  sa}"  that  the  growth  is  probably 
behind  the  antrum. 

(iii.)  Is  the  Growth  one,  whether  Malignant  or  not,  that  it  is. 
wise  to  attempt  to  Remove?  —  While  every  case  must  be  decided 
upon  separately,  and  while  it  -would  be  most  misleading  to  lay  down 
hard-and-fast  rules,  the  following  are  not  unworthy  of  attention : — 

Favourable  Cases. — Growths  with  a  duration  extending  over  many 
months,  hard.  weW  defined,  limited  to  the  jaw,  with  the  skin  over  the 
growth  perhaps  thinned  from  pressure  and  altered  in  colour,  but  still 
movable  over  the  parts  beneath. 

Unfavourable  Cases. — History  of  a  few  months'  duration ;  growth 
soft,  vascular,  ill  defined;  integuments  involved  and  fixed;  naso- 
pharynx invaded ;  extension  into  orbit  or  temple — e.g.,  a  soft,  semi- 
elastic  swelling  noticed  behind  the  malar  bone  in  the  temporal  region ; 
extension  to  the  sub-maxillary  and  cervical  glands ;  origin  of  the 
growth  behind  the  jaw,  rather  than  on  it. 

Occasionalh^  a  growth,  unfavourable  at  first  sight  from  its  large  size. 
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will  l)t.'  ioiiiul  to  luivr  ])rutfii(U'(l  011  to  the  i"iu;e  \vitli(jut  invulviii<4'  the 
})arts  around,  and  especially  those  behind. 

The  history  must  be  carefully  examined  into.  Jf  it  be  doubt! ul 
where  the  growth  began,  whether  it  has  invaded  or  only  crept  towards 
the  nostril,  the  surgeon  will  inquire  as  to  the  existence  of  deep-seated 
pain,  stuffiness  in  the  back  of  the  nose,  loss  of  smell,  interference  with 
nasal  res]iiration,  e])istaxis,  &c.  Again,  the  existence  of  any  swelling 
near  the  inner  canthus  will  point  to  extension  towards  the  ethmoid  and 
liase  of  the  skull. 

Complete  Removal  of  Upper  Jaw  (Figs.  131  and  132).— The 

patient  having  been  brought  carefully*  under  an  ana3sthetic,  and  duly 
propped  up,  the  face  shaved,  and  the  head  raised  and  turned  over 
towards  the  opposite  side,  the  surgeon  takes  this  opportunity  of 
examining  more  com])letely  the  attachments  and  limits  of  the  growth, 
and  decides  whether,  owing  to  its  vascularity,  it  will  be  wiser  to  per- 
form a  preliminary  lar3^ngotomy  and  plug  the  back  of  the  pharynx, 
or  to  place  a  temporary  ligature  on  the  carotid  (q-v.). 

The  incision,  which  goes  by  the  name  of  Sir  W.  Fergusson.t  is  then 
made  through  the  centre  of  the  lower  lip  (an  assistant  controlling 
the  opposite  coronary  while  the  one  in  the  flap  is  commanded  by 
the  surgeon  himself),  rotmd  the  ala,  up  along  the  side  of  the  nose 
to  the  inner  canthus,  and  out\vards  just  below  the  margin  of  the 
orbit,  as  far  as  the  malar  prominence.  The  flap  thus  marked  out 
is  then  reflected,  and  wrapped  in  sterilised  gauze.  Though  no  large 
vessels  are  cut,  the  hemorrhage  is  often  free,  especially  in  cases  ot 
rapidly  growing  tumours  Avhich  have  thinned  the  bone.  Spencer 
AVells's  forceps  are  applied  to  the  larger  of  the  vessels ;  while  the  flap 
is  being  reflected  these  are  secured,  and  an  assistant  makes  pressure, 
if  needful,  upon  the  flap  to  arrest  oozing,  while  the  surgeon  divides 
the  bones  in  the  following  order,  the  ala  of  the  nose  being  flrst 
detached  from  the  bony  margin,  and  the  periosteum  of  the  floor  of 
the  orbit  freed  : 

(i)  The  junction  of  the  jaw  with  the  malar  bone  is  divided.  The 
line  for  the  saw  is  marked  out  with  the  knife  upon  the  bone  just 
in  front  of  the  origin  of  the  masseter.  With  a  narrow  strong-backed 
saw  (Fergusson's  or  Adams'  osteotomy-saw)  this  line  is  converted  into 
a  deep  groove  and  the  rest  of  the  bone  quickly  severed  with  forceps, 
the  left  forefinger  placed  upon  the  margin  of  the  orbit  steadying  these 
instruments  and  preventing  anj-  damage  to  the  eye.  This  bone  section 
is  practically  in  a  line  with  the  spheno-maxillary  fissure  (at  the  lower 

*  As  in  excision  of  the  tongue,  the  assistant  to  whom  the  autesthetic  is  entrusted  is 
second  only  in  importance  to  the  surgeon.  He  should  watch  most  carefully  for  the  first 
signs  of  flagging  of  the  pulse,  and  meet  this  by  injections  of  ether  or  brandy.  Any 
evidence  of  blood  going  down  the  throat,  dyspnoea  (as  shown  by  venous  stasis  of  the 
cheeks),  lividity  of  the  lips,  or  respiration  short  and  fixed,  must  also  be  looked  out  for. 
The  patient  should  be  brought  thoroughly  imder  the  influence  of  the  ansesthetic  to 
begin  mth,  and  the  degree  of  ansesthesia  maintained  should  abolish  the  corneal  but 
not  the  laryngeal  reflex. 

t  First  recommended  by  Dieifenbach.  Its  advantages  arc  very  great — viz.,  (i)  only 
the  terminal  branches  of  the  facial  nerve  are  divided  ;  (2)  only  branches  of  the  facial 
vessels,  not  their  trunks,  are  cut ;  (3)  the  scar  left  is  much  less  conspicuous,  as  the 
incisions  are  placed  in  the  natural  feature-folds. 
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and  outer  part  of  the  orbit),  and  should  fall  into  it.  This  ^\'ill  preserve 
the  prominence  of  the  cheek.  If  the  malar  bone  be  involved  the  xygoma 
must  be  sawn  through. 

(2)  The  nasal  process  of  the   superior   maxilla  is  next  severed  by 
cutting  a   saw-groove   across   it,   and  then  placing   one   blade  of  the 

forceps  inside  the  nostril  and  the  other 


Fig.  131. 


''.^ 


aofainst  the  inner  angle  of  the  orbit,  the 


Eemoval  of  upper  jaw.   (Earlier  stage 
Keflection  of  the  flap,  aud  section 
of  the  bones. 


Fic.    132. 


soft  parts  being  first  a  little  freed  and 
carefully  kept  out  of  the  way  with  the 
left  thumb-nail. 

(3)  The  central  or  a  lateral  incisor 
being  next  drawn,  the  mouth  is  widely 
opened  with  a  gag,  an  incision  made 
with  a  stout  scalpel  along  the  middle 
line  of  the  hard  palate  up  to  the  teeth, 
and  another  transversely  outwards  at 
the  junction  of  the  hard  and  soft 
palate,  towards  the  molar  teeth  on 
the  side  affected.  The  soft  palate  is 
then  detached  with  a  scalpel  or  blunt- 
pointed  scissors,  and  thus  preserved 
when  the  bone  and  growth  are  wrenched 
away.  The  hard  palate  is  next  deeply 
notched  with  the  sawintrodiTced  through 

the  nose   opposite  to  the  tooth   which  has  been   drawn,  and   severed 

with  bone-forceps,  one  blade  of  which  is  introduced  within  the  nose, 

the  other  into  the  mouth.    If  a  chisel 

or  osteotome  be  now  inserted  into 

the  different  lines  of  bone  section, 

the  bone  is  loosened  with  a  series  of 

(juick    and    careful    levering  move- 
ments,   while,    Jinally,  lion -forceps 

being  made  to  bite  lirmly  into  the 

hard  palate  and  the  malar  aspect  of 

the  bone,  in  the  manner  shown  in 

Fig.  132,  the  bone  is  detached  by  a 

few  wrenching,  rocking  movements 

upwards  and  downwards  and  later- 
ally, the  left  forefinger  detaching  any 

soft  parts  which  retain  the  bone,  and 

the  superior  maxillary  nerve  being 

cut  cleanly  with  scissors. 

When  the  bone  has  been  much 

invaded  by  disease,  or  in  the  case  of 

an  aged  dead  body,  it  is  very  likely 

to  come  away  in  fragments,   being 

unavoidably  crushed  down   by  the 

forceps. 

On  the  removal  of  the  bone,  the 

pterygoid  fossae,  the  cavity  of  the 

nose,  and  the  palate  are  examined, 

the    sharp   spoon  being   applied    to 


Eemoval  of  upper  jaw.  (Later  stage)  The 
flaps  are  reflected  and  held  aside.  Tlie 
bones  have  been  divided.  The  upper 
jaw  is  being  disarticulated  with  the  lion- 
forceps  while  a  pair  of  cutting  bone- 
forceps  completes  the  division  of  the 
palatine  attachments.     (Heath. 
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remove  any  i-emainini^"  poi'tioiis  of  disease,  or  J^aqiielin's  cautery  oi-  ])ure 
formalin  made  use  of  to  destroy  what  cannot  be  otherwise  removed. 

The  bleeding-  is  seldom  free  at  this  stage,  save  in  rajiidl}-  growing- 
cases,  as  the  branches  of  the  internal  maxillary  are  small  before  they 
reach  the  tumour,  and,  as  they  are  torn  through,  it  is  usually  arrested 
by  firm  sponge-pressure. 

If  there  is  any  doubt  about  a  ])art  of  the  growth  having  been  left 
behind,  some  paste  of  zinc  chloride,  made  up  with  equal  pai'ts  of  flour, 
had  best  be  inserted  on  gauze  to  which  silk  is  attached,  the  threads  being 
brought  out  of  the  mouth  through  the  palate,  and  so  readily  removed 
after  a  few  days  (p.  339).  But  if  the  bone  has  come  away  with  all  the 
growth,  if  the  surface  of  this  is  smooth  and  encai:)suled,  not  ragged 
or  lacerated,  the  surgeon  will  do  best  to  insert  nothing  into  the  cavity, 
if  oozing  is  going  on,  or  if  there  is  reason  to  fear  intermediary  hajmor- 
rhage,  strips  of  iodoform  or  sal  alembroth  gauze  should  be  carefully 
packed  in,  and  removed  later  on  by  the  mouth.  But  it  is  difficult  to 
keep  even  these  sweet,  and  the  surgeon  will  do  best  to  dispense  with 
any  plugging  if  possible,  and  to  content  himself  with  brushing  over 
the  wound  with  a  solution  of  zinc  chloride  (gr.  xx.-§j.),  or  with  a 
solution  of  iodoform  in  ether.  The  edges  of  the  wound  are  then 
brought  together  with  a  few  points  of  salmon-gut  or  silver-^^'ire  suture, 
one  or  two  of  these  being  always  inserted  in  the  lip,  and  others  of 
horsehair.  Especial  care  should  be  paid  to  adjusting  the  red  line. 
A  few  strips  of  iodoform  gauze  sterilised  in  carbolic  acid  are  then 
laid  along  the  line  of  incision,  with  transverse  ones  across  the  divided 
lip,  so  as  to  give  additional  support  here  ;  they  are  kept  in  position 
with  iodoform  and  collodion  sterilised  by  heat. 

During  the  after-treatment  the  patient  should  be  kept  well  propped 
up  to  facilitate  the  escape  of  discharges,  which  must  be  prevented  from 
collecting  by  frequent  syi'inging,  or,  what  is  better,  by  the  patient 
himself  often  rinsing  and  gargling  his  mouth  and  wound  with  some 
safe  antiseptic  solution,  e.y.,  potassium-permanganate  lotion,  or  one 
of  spirit  of  wine,  ,^ss.  to  a  tumbler  of  water.  The  wound  inside 
should  be,  if  needful,  occasionally  brushed  over  with  iodoform  in 
ether  (i  in  8).  If  needful,  the  patient  should  be  fed  with  a  soft  tube 
for  the  first  few  days. 

In  those  cases,  rare  nowadays,  where  the  growth  is  of  great  size, 
owing  to  the  operation  being  deferred,  the  mouth  may  remain  open  for 
some  days  after,  but  the  power  over  the  muscles  which  raise  the  lower 
jaw  is  gradually  regained.  The  lost  sensation  is  usually  restored,  and 
the  resulting  deformity  is  often  very  slight.*  Later  on,  when  the  parts 
are  soundly  healed,  the  skill  of  a  dentist  is  called  in  to  fit  on  a  tooth- 
plate, f  and  obturator  if  needful. 


*  No  skin  is,  of  course,  removed,  even  if  it  appears  to  be  very  redundant ;  it  rarely 
sloughs,  save  when  the  stretching  has  been  extreme,  or  when  it  has  been  needful  to 
apply  the  cautery  to  the  flap.  When  the  growth  has  invaded  the  skin  over  it,  a  hideous 
fistula  is  left,  which  must  be  closed  later  on.  if  the  patient  survives,  which  he  seldom 
does  in  these  cases. 

t  Mr.  Butcher  (loc.  si/j/ra  cit.,  p.  270)  in  one  case  preserved  the  last  molar  tooth  and 
part  of  the  tuVjerosity  as  a  fixed  point  for  a  tooth-plate,  intending  to  have  removed  this- 
if  the  disease  recurred  in  it  subsequently. 


382  OPERATIONS  ON  THE  HEAD  AND  NECK. 

Partial  Extirpation  of  the  Upper  Jaw.— Operations  for 

removal  of  an  e})nlis  with  tlie  alveolar  Ixjrder  have  heen  described  at 
p.  374,  and  one  for  opening  up  and  exploring  the  antrum  is  given  at 

P-  394- 

If  the  surgeon  find  that  the  lower  part  only  of  the  upper  jaw  need  be 
removed,  abundant  room  will  be  given  by  dividing  the  upper  lip  in  the 
middle  line,  prolonging  this  round  the  columella  into  the  nostril  on  the 
diseased  side.  By  detaching  the  nose  and  dissecting  up  the  flap  of 
'cheek  the  facial  surface  of  the  jaw  can  be  w^ell  exposed. 

Again,  if,  after  exposing  the  whole  jaw  by  Sir  W.  Fergusson's 
incision,  the  surgeon  find  that  the  orbital  plate  can  be  spared,  a  hori- 
zontal saw-cut  is  made  just  below  the  infra-orbital  foramen,  and  the 
bone  cut  through  with  a  chisel  and  a  few  taps  of  a  mallet.* 

When  the  orbital  and  nasal  parts  of  the  upper  jaw  are  involved  and 
the  lower  alveolar  portions  are  sound,  these  latter  may  be  thus  preserved. 
A  cheek  flap  being  reflected  by  an  incision  through  the  lip  and  upwards 
to  the  inner  canthus  along  the  nose,  the  nasal  and  malar  processes  are 
divided  while  the  eye  is  duly  protected.  A  horizontal  saw-cut  is  then 
made  above  the  alveolar  process,  outwards  from  the  nose,  and  another 
carried  upwards  from  the  outer  end  of  tli^is,  to  join  the  incision  through 
the  malar  process,  being  made  either  with  the  saw  or  chisel.  The  piece 
of  bone  thus  mapped  out  is  loosened  with  a  chisel  or  elevator,  and  either 
prised  out  with  the  latter  instrument,  or  wrenched  downwards  and 
outwards  with  the  lion-forceps. 

Several  other  operations  involving  partial  removal  of  the  upper  jaw 
are  given  under  the  Treatment  of  Naso-pharyngeal  Fibroma  (p.  390). 

Difficulties  and  Dangers  during  the  Operation. — These  have  been 
already  alluded  to  :  the  chief  are — 

1.  Shock. 

2.  Haemorrhage. 

3.  Breaking  down  of  the  bone  in  the  lion-forceps. 

4.  Outlying  pieces  of  growth  either  in  the  pterygoid  or  other  fossee, 
or  in  the  temporal  region,  or  far  back  in  the  roof  of  the  nose. 

Possible  Causes  of  Failure. 

1 .  Prolonged  shock.  Inability  to  rally.  Besides  the  usual  applica- 
tion of  warmth  and  injections  of  ether  and  brandy,  feeding  with  nutrient 
enemata  or  through  a  tube  passed  by  the  mouth  or  by  the  opposite 
nostril  should  be  early  resorted  to,  especially  in  the  case  of  elderly 
patients,  or  in  those  much  run  down. 

2.  Secondary  haemorrhage.  If  this  be  severe,  resisting  the  use  of  ice, 
Ac,  the  wound  must  be  opened  up,  and,  if  no  definite  bleeding  point  be 
found,  firm  plugging  must  be  resorted  to,  either  with  iodoform  gauze 
wrung  out  of  carbolic  acid  lotion  (i  in  20)  and  dusted  with  iodoform,  or 
the  same,  with  the  ends  in  the  Avound,  wrung  oiit  of  turpentine.  These 
steps  failing  to  arrest  the  haemorrhage,  ligature  of  the  common  or  the 
external  carotid  nmst  be  employed. 

*  The  orbital  plate  should  always  be  left,  if  possible.  As  Mr.  Butliu  {he.  si/pra  cit., 
p.  134)  points  out,  when  the  floor  of  the  orbit  has  been  removed  there  often  results  not 
only  serious  disfigurement,  but  much  oedema  of  the  lower  lid,  and  an  unhealthy  condition 
of  the  eye  itself,  which  may  be  destroyed.  Paralysis  of  the  lower  part  of  the  orbicularis 
and  epiphora  from  damage  to  the  lachrymal  duct  are,  also,  not  uncommon  sequelae. 
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3.  Cellulitis  and  erysijielas.  Those  grave  complications  are  likely  to 
set  in  when  the  patient  is  aged  or  much  broken  down  in  health, 
with  impaired  viscera,  or  when,  owing  to  extensive  removal  of  bone — 
e.;/.,  having  to  saw  through  the  zygoma  and  loosen  the  outer  wall  of 
the  orbit — the  siu-geon  opens  up  deep  planes  of  cellular  tissue,  wliich 
cannot,  from  the  surroundings,  be  kept  aseptic,  most  troublesome 
burrowing  in  the  neck  probably  following.  To  cut  cellulitis  short,  free 
scarification  with  small  incisions  should  be  made  xise  of  early  so  as  to 
unload  the  parts,  and  abscesses  should  be  opened  at  once. 

4.  Lung  trouble.  Broncho-pneumonia  from  inhaling  septic  matter 
is  here,  as  after  removal  of  the  tongue,  a  decided  risk.  In  this  case, 
also,  the  treatment  is  mainly  preventive,  eveiy  endeavour  being  used 
to  keep  the  wound  sweet  b}'-  the  means  already  given  (p.   381). 

5.  Inflammation  of  the  bi'ain  or  its  membranes. 

Mr.  Butlin  (Joe.  sajnrc  cit.)  has  shown  that  the  mortality  after  removal 
of  the  upper  jaw  is  nearly  30  per  cent. — a  large  mortality,  equal  to  that 
of  amputation  of  the  thigh  in  the  upper  half  (for  disease),  or  perhaps 
exceeding  it.  He  goes  on  to  remark  that,  if  we  are  to  reduce  this 
mortality,  "  we  must  adopt  two  courses  in  the  after-treatment — first, 
such  means  as  \\'ill  render  the  wounds  aseptic ;  second,  regular  and 
sufiicient  administration  of  food." 

6.  Recurrence. 

AVith  regard  to  this.  Mr.  Butlin  considers  the  prospect  as  very  gloomy, 
only  four  cases  out  of  sixty-four  (in  which  the  result  is  recorded)  being 
able  to  be  considered  successful — i.e.,  having  remained  cured  for  three 
years. 

OPERATIONS    FOR    NASO-PHARYNGEAL    FIBROMA*    AND 
NASAL    SARCOMATA 

(Figs.  133  to  137). 

Attachments  and  Relations. — The  surgeon  should  consider  these 
carefully  before  deciding  what  operation  he  will  adopt  for  one  of  these 
most  dano-erous  o'rowths. 

They  will  vary  according  to  the  duration  of  the  fibroma.  The 
primary  attachments  of  the  growth  start  by  far  most  frequently  from 
the  base  of  the  skull,  arising  in  the  thick  periosteum  invested  by  mucous 
membrane  which  covers  in  the  roof  of  the  nose  and  top  of  the  phaiynx. 
especially  the  adjacent  parts  of  the  basi-sphenoid  and  basi-occipital. 
Less  frequently  they  may  arise  in  the  pteiygoid  fossa  and  adjacent 
plates,  or  from  around  the  posterior  nares.  Dr.  Sands f  points  out 
that  the  region  in  which  a  naso-pharyngeal  fibroma  can  originate  is 
one  of  narrow  limits,  corresponding  with  the  margins  of  the  posterior 

*  The  usual  name,  "  naso-pharyngeal  polypus,"  should  be  abandoned.  It  is  inaccu- 
rate. Anything  like  a  pedicle  is  often  absent  (Fig.  133).  Verneuil's  term,  ■•  periosteal 
libroma,"  is  a  better  one,  but  this  term  must  not  exclude  the  co-existence  of  sarcoma, 
any  more  than  this  can  be  excluded  in  the  so-called  "  fibrous  epulis." 

t  "  On  Naso-pharyngeal  Polypi"  :  Dr.  Brown-Sequard's  Arch,  of  Sri.  aiid  Pratt.  Mid., 
No.  6.  According  to  Dr.  Sands,  these  fibromata  may  also  spring  from  the  apex  of  the 
petrous  bone  and  the  great  \vlng  of  the  sphenoid.  Any  intending  operator  will  also  do 
well  to  constdt  a  very  practical  paper  on  this  subject  by  Mr.  Stonham,  Westmlni'ter 
Hofp.  Sep..  vol.  iv.  p.  61. 
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iiai'es  and  the  summit  of  the  pharynx.  It  is  thxis  one  that  can  be 
satisfactorily  explored  with  the  finger,  and  by  this  means  a  groM'th 
should  be  detected  in  its  early  stage  and  removed  safely  while  yet 
small. 

While  the  above  are  the  most  frequent  primarij  attachments  of  the 
growths,  it  should  alwa^^s  be  remembered  that  when  one  of  these 
fibromata  has  existed  for  some  time,  when  they  are  sloughy,  when 
previous  attempts  have  been  made  to  remove  them — under  these 
conditions  the  growth  is  very  likely  to  have  taken  on  secondary 
attachments.  A  common  instance  of  these  is  seen  when  a  growth 
springing  from  the  base  of  the  skull  forms  adhesions  to  the  pterygoid 
fossae. 

If  secondary  attachments  are  made  out  to  exist,  the  next  question 
will  be,  how  far  are  these  intimate  and  close  ?  How  far  is  the  growth 
not  only  in  contact  with,  but  how  far  has  it  actually  absorbed  bones, 
such  as  those  of  the  nose  ?  How  far  has  it  got  into  the  antrum,  and 
thus  come  to  resemble  closel^y  a  growth  of  the  upper  jaw  ?  It  is  obvious 
that  if  the  growth  is  mainly  limited  to  the  nose,  if  the  bones  of  this 
cavity-  are  chiefly  affected,  it  is  through  the  nose  that  the  fibromata. 

Fig.   133. 


Naso-pharyngeal  fibroma  spi-inging  from  the  base  of  the  skulL     In  the  sphenoida 
sinus  is  seen  a  smaller  growth.     (Masse.*) 

should  be  attacked.  Again,  swelling  of  the  cheek,  wath  protrusion  of 
the  eye,  will  point  to  an  operation,  osteoplastic  or  otherwise,  on  the 
upper  jaw.  In  the  same  way  extension  of  the  growth  into  the  zygo- 
matic and  temporal  fossae  will  render  the  prognosis  unfavourable. 
Finally,  any  symptoms  pointing  to  softening  of  the  base  of  the  skull 
and  implication  of  the  membranes — e.g.,  headache,  tendency  to  coma, 


*  Thrive  firs  Polypcx  ndw-iiluiryngiens.     Taris,  1864. 
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convulsions,  with  t.'viclence  of  pyrexia,  will  be  cunclusive  against  any 
oprraticni.  even  when  ninst  earetully  pertbrnied. 

Methods  of  Removal. — Amongst  these  are  : 

(i.)  Avulsion. — In  a  few  rare  cases  where  the  growth  is  small,  where 
the  pedicle  is  distinct  and  narrow,  and  where  it  not  only  can  be  reached 
but  also  comma7ided  (two  different  things),  it  may  be  torn  away  with 
suitably  curved  forceps  introduced  either  by  the  nose  or  by  the  mouth, 
aided  in  either  case  by  a  finger  passed  behind  the  soft  palate. 

This  method  is  only  suitable  to  the  above  cases,  and  in  none  is  it 
without  danger.  ^Ir.  C'ooper  Forster's  interesting  case  {Clin.  Soc.  Trans., 
vol.  iv.  p.  1 59)  is  a  striking  instance  of  this. 

Attempts  having  failed  to  remove  the  fibroma  with  a  wire  loop,  Mr.  Forster  intro- 
duced a  pair  of  blunt-pointed  strong  forceps,  and  twisted  ofE  several  large  pieces,  enough 
to  fill  the  palm  of  the  hand.  These  were  very  adherent,  and  required  a  great  deal  of 
force  to  detach  them.  There  was  much  hiemorrhage.  Severe  headache  quickly  followed, 
then  aphasia,  restlessness,  convulsions,  and  death  on  the  twelfth  day.  General  arach- 
nitis was  found,  with  sloughy  softening  of  the  brain  about  Broca's  convolution.  The 
growth  occupied  the  left  side,  filling  the  space  between  the  greater  and  lesser  wings  of 
the  sphenoid,  the  orbital  plate  of  the  frontal,  and  the  cribriform  plate  of  the  ethmoid.* 
From  the  nasal  fossa;  it  had  extended  by  the  sphenoidal  fissure  into  the  back  of  the  orbit, 
but  without  damaging  the  optic  nerve.  The  cribrifoi'm  plate  of  the  ethmoid  was  broken, 
there  being  a  small  opening  at  its  back  part  from  which  a  fracture  extended  forwards. 
This  fracture  had  doubtless  been  effected  while  the  growth  was  being  torn  away. 

The  seriotts  ha?morrhage,t  and  the  probable  incompleteness  of  the 
operation,  are  also  strongly  against  making  use  of  avulsion.  Here,  as 
elsewhere,  removal  of  malignant  disease  piecemeal  is  most  unsatisfactory. 

(ii.)  Ligature. — This  again  is  only  suitable  to  very  few  cases — e.g., 
where  the  pedicle  is  distinct  and  fairly  thin,  and  where  the  growth  has 
contracted  no  adhesions.  In  addition  to  the  probability  of  return  in  the 
root,  the  fcetor  which  accompanies  the  sloughing  process  is  a  most 
serious  drawback.!  If  the  ligature  Avere  to  be  used  at  all.  every 
attempt  should  be  made  to  get  rid  of  the  growth  at  the  time  by 
attaching  the  ligature,  after  it  is  placed  round  the  pedicle,  to  a  suitable 
ecraseur,  and  so  removing  it.  A  cold-steel  wire  tightened  very  slowly 
would  be  the  best.  Care  must  be  taken  in  such  cases  to  prevent  the 
growth,  when  the  pedicle  is  divided,  falling  upon  the  larynx.  Tlie 
artificial  nail  (p.  370)  would,  perhaps,  be  an  efficient  means  of  dealing 
with  the  pedicle, 

(iii,)  Galvanic  Loop. — In  the  very  few  cases  where  ligature  can  be 
tried,  this  modification  would  probably  be  the  best.     But  even  here  the 

*  It  is  noteworthy  that  though  this  large  growth  (Mr,  Forster  describes  it  as  ••  an 
enormous  mass  around  which  it  was  impossible  I  could  get  the  wire")  thus  extensively 
implicated  the  base  of  the  skull,  it  only  appeared  externally  as  a  firm,  fleshy  polypus 
filling  up  a  large  part  of  the  left  nostril,  but  apparently  not  pressing  much  upon  the 
right  one.  There  was  no  dilatation  of  any  part  of  the  face,  no  fulness  of  the  palate, 
nor  any  projection  in  the  throat, 

f  According  to  Dr.  Sands.  Dupuytren  lost  a  case  from  haemorrhage  after  an  attempt 
to  remove  a  fibroma  by  forceps,  in  which  he  succeeded  in  removing  only  a  few  fragments. 
If  this  method  is  ever  made  use  of,  it  would  be  -n-ise  to  first  perform  laryngotomy,  and 
plug  the  fauces  with  a  sponge. 

;{:  Dr.  Sands  quotes  other  causes  of  death  as  not  infrequent — viz.,  suffocation  from 
detachment  of  the  growth,  pvasmia.  and  cedcma  of  the  larvnx. 

25 
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pedicle  would  be  left,  unless  the  surgeon  possesses  special  instruments, 
such  as  the  post-nasal  galvano-cauterj^,  and  experience  in  using  it. 

(iv.)  Electrolysis.— This  method  is  both  most  tedious  and  uncertain. 
It  can  only  be  used  as  an  auxiliary.  Thus,  Dr.  Sands  suggests  that, 
after  removal  of  the  growth,  its  pedicle  might  be  successfully  treated  by 
electrolysis. 

Only  when  patients  are  weakened  by  repeated  bleeding  is  it  justifi- 
able to  use  electrolysis  in  order  to  arrest  the  haemorrhage,  and  thus 
reduce  the  growth  sufficientl}^  in  size  to  allow  of  its  being  removed 
through  the  natural  passages. 

(v.)  Excision  by  an  Operation  involving  Removal  of  Bone,  Osteo- 
plastic or  otherwise. — These  cases  may  be  divided  as  follows : 

A.  Those  in  which  the  attack  is  made  through  the  mouth. 

B.  Those  where  the  attack  is  made  through  the  nose. 

C.  Those  in  which  the  attack  is  made  by  removing  the  upper  jaw, 
p>artially  or  completely,  or  by  resecting  this  bone  osteoplastically. 

A.  OjmxiHon  for  Naso-pharipuieal  Fihroma  ihrou'/h  the  Moufli. — This 
•operation  was  strongly  advocated  by  M.  Nelaton.  It  consists  in  slitting 
"the  uvula  and  soft  palate  exactly  in  the  middle  line  from  before  back- 
wards, then  prolonging  this  incision  along  the  centre  of  the  posterior 
half  of  the  hard  palate,  going  here  down  to  the  bone;  from  the 
■end  of  this  incision  two  others  are  made  slightly  obliquely  outwards 
towards  the  teeth,  also  going  down  to  the  bone.  The  flaps,  together 
with  the  periosteum,  are  then  detaclied,  so  as  to  form  nearly  rectangular 
flaps.*  Two  large  holes  are  next  drilled  through  the  hard  palate,  each 
well  to  one  side  of  the  middle  line,  the  intervening  bone  is  cut  away  by 
placing  the  ends  of  cutting-pliers  in  each  of  these  holes,  and,  by  making 
lateral  cuts  back  to  the  free  border  of  the  hard  palate,  a  rectangular 
portion  of  the  posterior  half  of  the  bony  vault  is  removed.  The  mucous 
membrane  and  the  periosteum  on  the  upper  surface  of  the  bone,  which 
will  now  be  found  detached,  are  divided,  and,  if  it  be  needful  to  get 
more  room,  more  or  less  of  the  vomer  is  cut  away.  Room  being  thus 
obtained,  tlae  flbronia  is  removed  aud  its  attachment  dealt  with.  If  all 
the  growth  is  got  away  satisfactorily,  the  palate  flaps  are  united  in  the 
ordinary  way  ;  if  further  treatment  is  required,  staphylorraphy  must  be 
performed  later. 

I^reliminary  laryngotomy  should  be  pi'rformed  owing  to  the  proximity 
of  the  larynx. 

The  advantages  of  this  operation,  when  contrasted  with  removal  of 
•the  upper  jaw,  are  at  first  sight  considerable. 

(l)  There  is  no  deformity  left  on  the  face;  (2)  the  parts  cut  through 
.are  less  important ;  (3)  mastication  is  not  interfered  with  by  removal  of 
the  teeth  ;  (4)  the  operation  is  said  to  be  less  difficult ;  (5)  the  haemor- 
rhage is  claimed  to  be  less,t  no  large  vessels  being  cut  through ;  (6)  the 


♦  This  detachment  is,  as  is  well  known  in  staphylorraphy,  difficult  posteriorly,  at  the 
junction  of  the  palates,  and  is  best  effected  by  the  raspatories  (Fig.  183,  p.  434). 

t  This  is  very  doubtful.  Bleeding  from  the  divided  and  partially  resected  palate  will 
be  very  near  the  aperture  of  the  larynx.  Again,  if  troublesome  hajmorrhage  take  plaee 
from  the  root  or  the  fibroma,  it  will  be  more  difficult  to  deal  with  it  by  this  route  than 
by  the  nasal  or  maxillary  routes,  or  by  a  combination  of  these.  Dr.  Sands  (^loc.  mirra  cit.'), 
in  removing  a  fibroma  by  this  method,  had  surrounded,  without  difficulty,  the  pedicle 
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oTowth  is  attacked  diivctly  ;  (7)  through  the  gap  thus  left  th(i  surgeon 
can  again  attack  the  growth,  within  a  few  days  if  lie  has  been  unable 
to  complete  the  operation,  or  later  on  if  recnirrence  talces  place  ;  (<S)  the 
gap  can  i-asily  be  dealt  with  later  on  by  sta])hyl()rrapliy.  or  ])y  wearinir 
nn  obturator. 

The  first  tliree  advantages  are,  no  doubt,  of  great  value  if  the  growth 
can  be  entirely  dealt  with  b}'-  this  method ;  otherwise,  considering  the 
malignancy  of  these  growths,  the  inveterate  way  in  which  they  recur,  if 
incompletely  dealt  with,  neither  surgeon  nor  patient  would  l)e  wise  in 
running  great  risks  for  the  sake  of  what  one  may  call  rather  icsthetic 
advantages.*  There  is  no  doubt  that,  in  a  few  cases,  to  be  mentioned  a 
little  later,  where  the  polypus  is  of  moderate  size,  distinctly  pedun- 
culated, and  attached  low  down — ej/.,  about  the  posterior  nares,  or  well 
forward  on  the  base  of  the  skull — the  oi)ei-ation  will  be  easier,  the 
hasmoi-rhage  will  be  less,  and  the  growth  will  be  more  directly  attacked. 
The  advantage  of  a  future  staphylorraphy  is,  like  those  given  first,  not 
of  suihcient  value  to  recommend  this  operation  if  it  is  wanting  in  others 
more  important. 

Turning  to  the  cases  themselves.  Dr.  Robin  Masse  has  collected  twent}^- 
six  treated  by  this  method,  twelve  having  been  under  the  hands  of 
M.  Nelaton  himself.  Of  these  twenty-six,  thirteen  are  said  to  have 
been  successful,  but  it  is  not  stated  for  how  long  they  were  followed  up. 
[n  one  case,  in  which  the  after-history  is  given,  a  small  recurrence  took 
place  two  years  later  from  the  pedicle,  and  was  destroyed.  While  suited 
to  the  cases  mentioned  above,  the  method  could  scarcely  be  made  use  of 
successfully  in  large  polypi,  in  the  case  of  those  wuth  secondary  attach- 
ments or  large  sessile  bases,  or  in  the  case  of  those  wdiich  have  extended 
into  the  pterygoid  fossas,  or,  in  fact,  beyond  the  naso-pharynx.  Save 
by  French  surgeons,  it  does  not  appear  to  have  been  much  used,  from 
the  belief  that  the  space  given  is  too  limited.! 

mtli  an  ecraseur  chain.  This  breaking,  the  pedicle,  vvliich  ■\\"as  stoiit  and  firm,  was 
divided  with  scissors  as  close  to  the  skull  as  possible.  Copious  hferaorrhage  followed, 
and  much  time  was  consumed  in  unsuccessful  attempts  to  secure  a  large  artery  which 
had  retracted  to  the  deepest  part  of  the  wound,  and  which  was  inaccessible  to  the 
ligature.  The  bleeding  finally  ceased  in  consequence  of  the  prostration  of  the  patient, 
who  had  several  alarming  attacks  of  syncope.  The  growth  recurring,  it  was  removed 
by  the  method  of  Maisonneuve.  Though  it  was  not  thought  prudent  to  attempt  the 
removal  of  a  small  prolongation  which  ran  into  the  sphenoidal  sinus,  no  recurrence 
had  apparently  taken  place  nine  months  later. 

*  I  may  here  draw  attention  to  the  great  frequency  of  these  fibromata  in  males,  in 
whom  the  growth  of  hair  will  largely  conceal  the  facial  deformity  consequent  on  oj)era- 
tions  through  the  upper  jaw.  In  young  patients  where  the  mouth  is  small  and  the 
_growth  large,  this  operation  will  be  out  of  the  question. 

■f  Mr.  Stonham  (^Lnncct,  Jan.  7,  1888)  has  recorded  a  case  of  naso-pharyngeal  fibroma, 
in  which  "  the  soft  palate  was  divided  in  the  middle  line,  and  an  attempt  made  to 
remove  the  growth  through  the  mouth ;  but  this  plan  failing  to  give  sufficient  room, 
the  nasal  cavity  was  opened  iip,"  and  the  growth  thus  successfully  removed.  Mr. 
Walsham  (^Med.  Soc.  Trans.,  vol.  xix.,  1896,  p.  394),  speaking  in  favour  of  this  operation, 
said  that  he  had  had  to  deal  ^s-ith  growths  of  this  kind  on  several  occasions,  and  had  always 
succeeded  in  obtaining  adequate  exposure  by  splitting  the  soft  and  cutting  away  the  hard 
palate.  He  pointed  out  that  these  growths,  though  they  may  extend  into  the  nose,  and 
even  cause  the  eyeball  to  protrude,  do  not  usually  involve  the  turbinals  or  upper  jaw; 
there  was  consequently,  as  a  rule,  no  need  for  turning  the  jaw  outwards  to  get  a  good 
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Dr.  Sands  points  out  that,  in  the  majority  of  the  cases  in  which 
surgeons  have  operated  through  the  palate,  the}"  have  had  to  leave  the 
wound  open  in  order  to  remove  the  pedicle  later.  This  step  is  by  no 
means  so  eas}^  as  might  be  imagined,  and  in  many  cases  the  surgeon 
has  been  driven  later  to  make  use  of  another  operation  when  the 
patient's  condition  was  less  satisfactory.  Furthermore,  repeated  irri- 
tation, in  the  shape  of  attempts  at  destru.ction  of  the  pedicle  with 
caustics,  the  cauter}',  &c.,  is  too  likeh'  to  result  in  rapid  sarcomatous 
growth.* 

B.  Operation  for  Naso-phariiiKjeal  Fibroma  throiKjli  the  Xose. — Under 
this  heading  will  be  included  : 

(i)  Furneaux  Jordan's  operation.  (4)  Langenbeck's  operation. 

(2)  Lawrence's  operation.  (5)  Rouge's  operation. 

(3)  Ollier's  operation. 

These  operations  through  the  nose  are  only  suited  to  cases  in  which 
the  pedicle  of  the  fibroma  is  attached  to  a  point  well  within  reach. 
Thej^  may  also  be  used  in  doubtful  cases  for  exploratory  purposes.  In 
cases  where  the  room  which  they  give,  and  the  access  which  they  afford 
to  the  tumour,  will  probably  be  found  insufficient,  additional  room 
must  be  obtained  by  removal  of  part  of  one  or  both  maxilte.t 

(1)  Furneaux  Jordan's  Operation. — 1  prefer  this,  when  available,  to 
an}-  other  by  the  nose.  It  is  extremely  simple,  most  efficient  (especiall}- 
A\hen  a  growth  has  dilated  the  nasal  cavities),  and  leaves  most  trifling- 
scars.  An  incision  like  Sir  AV.  Fergusson's  being  made  along  the  side 
of  the  nose  and  through  the  lip.  the  nose  is  detached  from  the  bone, 
and,  the  septum  being  cut  through,  is  turned  over  on  to  the  opposite 
side  of  the  face.  It  is  best  adapted  to  nasal  pol3"pi  of  sarcomatous 
nature,  and  limited  to  one  side ;  for  naso-pharyngeal  fibromata  it 
does  not  give  sufficient  room. 

(2)  Lawrence's  Operation. | — In  this,  the  back  of  the  nasal  cavity 
is  exposed  and  got  at  b}'  turning  up  the  nose. 

The  integuments  are  first  divided  on  each  side  of  the  nose  b}^  an 
incision  beginning  at  a  point  just  internal  to  the  laclnymal  sac,  and 
carried  down  to  the  junction  of  the  ala  and  the  lip,  across  the  upper  lip, 
and  then  ujd  to  a  corresponding  point  on  the  other  side.  Next,  the 
incision  is  completed  by  cutting  through  the  nasal  bones  and  the  nasal 
process  of  the  superior  maxilla  with  bone-forceps.  The  septum  being 
now  divided  with  strong  scissors,  the  nose  is  turned  up  and  the  posterior 
part  of  the  cavity  exposed. 

(3)  Ollier's  Operation  through  the  Nose§  (Fig.  134). 

exposure.  Mr.  Wallis  (ibidem}  also  remarked  on  the  excellent  exposure  which  this 
method  afforded  him  in  a  case  of  large  naso-pharyngeal  growth  attached  to  the  internal 
pterygoid  plate. 

*  Dr.  Sands  points  out  that  the  deep  situation  of  the  growth,  and  its  position  near  the 
larynx,  render  the  use  of  caustics  both  difficult  and  dangerous. 

f  M.  Hergott  (ffaz.  des  Hup.,  1867,  p.  97),  in  the  case  of  a  fibroma  recurrent  after 
treatment  by  ligature,  tried  rasping  the  point  of  implantation  on  the  base  of  the  skull. 
He  found  that  an  instrument  passed  through  the  anterior  nares  impinged  exactly  upon 
this  point ;  the  bone  was  easily^  denuded,  and  seven  months  afterwards  no  trace  of 
reproduction  was  visible. 

J  Med.  Times  and  Gaz.,  1862,  vol.  11.  p.  ^gi. 

§  A  case  by  Dr.  Rochard  and  Dr.  Gougenheim,  in  which  very  large  sequestra,  due  to 
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Ollier's  operation. 
(Esmarch  and  Kowalzi^ 


In  this  method  the  nose  is,  by  an  incision  somewhat  Hke  the  last, 
turned  not  np  but  downwards.  M.  Oilier  begins  his  incision  at  the 
edge  of  the  bone,  close  behind  the  ala  of  the  nose,  carries  it  upwards 
along  its  side  to  the  highest  part  of  the  depression  between  the  eyes, 
then  across,  down  to  the  corresponding  point  on  the  other  side.  The 
bone  is  sa\A  n  through  in  the  line  of  the  incision,  the  necessary- 
liberating  incisions  made  in  the  septum  and  the  sides,  and  the  nose 
turned  down.  Tlie  septum  is  pressed  aside,  the  polypus  extracted,  its 
base  of  implantation  curetted  or  cauterised,  and 
the  nose  replacech 

A  modification  which  is  sometimes  desirable  on 
account  of  the  size  of  the  fibroma,  or  the  distance 
of  its  implantation,  is  indicated  in  Fig.  201.  The 
incision  is  made  obliquely  outwards  upon  the 
cheek,  and  a  transverse  one  is  made  from  each 
end  inwards  to  the  ala  of  the  nose.  The  bone 
is  divided  in  the  direction  of  the  skin  incisions 
— in  the  vertical  one,  as  before  described ;  in 
the  horizontal  one.  by  passing  a  fine  saw  across 
the  nostrils,  through  holes  made  between  the 
bone  and  cartilages,  and  sawing  outwards.  This 
line  of  section  must  be  high  enough  to  avoid  the  roots  of  the  teeth. 
Mr.  Stonham,  who  has  used  Lawrence's  operation  three  times  suc- 
cessfully, prefers  it  to  Ollier's,  as  the  nose  is  turned  upwards,  and 
is  thus  not  in  the  way  of  the  operator.  Again,  the  nasal  bones, 
though  broken  across,  are  still  attached  by  periosteum,  and  do  not 
therefore  run  much  risk  of  necrosing. 

(4)  Langenbeck's  Operation  by  Excision  of  the  Nasal  Process  of  the 
Upper  Jaw  (Fig.  135). — A  curved  incision,  with  the  convexity  forwards, 
is  made  from  the  inner  edge  of  the  eyebrow  on  to  the  bridge  of  the 
nose,  and  thence  downwards  into  the  naso-labial  fold.     The  flap  of  skin 

thus  marked  out  is  then  dissected  up  in 
^ici- 1 35'  a  backward  direction.     The  nasal  carti- 

lage having  been  severed  at  its  junction 
with  the  bone,  a  short,  strong,  narrow- 
bladed  finger-saw  is  inserted  into  this 
opening,  and  the  nasal  process  of  the 
upper  jaw  is  sawn  through  up  to  the 
lachrymal  sac ;  the  saw  is  next  carried 
inwards  through  the  roots  of  the  nasal 
process  of  the  superior  maxilla  and  the 
nasal  bone,  and  lastly  downwards  through 
the  nasal  bone  itself.  The  removal  of 
this  sawn-out  lamella,  consisting  of  the 
nasal  process  of  the  upper  jaw,  part  of 
the  lachrymal  and  the  nasal  bone,  gives 
space  enough  for  inspection  of  the  whole  interio]-  of  the  nasal  cavity, 
the  posterior  nares,  and  the  lower  portion  of  the  body  of  the  sphenoid 
bone. 


V.  Langeubeck's  operation  of   resec- 
tion of  the  nasal  process  and  nasal 
bone.     (Esmarch  and  Kowalzig.) 


tertiary  syphilis,  were  successf nlly  removed  by  Ollier's  operation,  after  Rouge's  operation 
had  failed,  is  reported  in  the  A>u>.  de  Malad.  de  VOreillt,  du  Larynx,  <)V.,  Oct.  i8g6. 
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Though,  as  a  rule,  no  deformity  of  the  face  follows  on  the  removal  of 
this  piece  of  bone,  von  Langenbeck  nioditied  this  operation  into  an 
osteoplastic  one.  Thus  he  sawed  through  the  nasal  process  covered 
with  the  periosteum  only,  as  far  as  the  lachrymal  bone,  and  upwards 
tlu'ough  the  nasal  bone,  then  inserting  an  elevator  he  raised  the  thin 
bony  flap,  which  gave  a  way  above.  At  the  close  of  the  operation  this 
flap  was  replaced. 

(5)  Rouge's  Operation. — This  has  already  been  described  at  p.  366. 

C.  Operatwiis  for  Xoso-p]iariin<jeal  Flhroma  Inj  Removal  of  the  Upper 
Jau- — (i.)  completely  ;  (ii.)  partialh/ ;  or  fiii.)  ////  osteoplastic  operation  on 
this  bone. 

(i.)  Complete  Eemoval  of  the  lpp>er  Jan-. — This  has  already  been  fully 
described  (p.  379^. 

(ii.)  Partiojl  Bemovojl  of  the  Upper  Jaw. — These  operations  are  very 
numerous  ;  one  or  two  will  be  given  as  specimens. 

Several  of  these  methods  either  risk  the  removal  of  too  much,  as 
where  one  entire  upper  jaw  is  removed,  or,  where  the  removal  is 
partial,  additional  access  by  a  simultaneous  attack  through  the  nose 
will  generally  be  required.  Osteoplastic  operations  are  very  difiicult, 
and  therefore  prolonged;  and  the  haemorrhage  is  severe.  Such  gi-ave 
objections  outAveigh  the  advantage  claimed  for  these  operations,  viz., 
of  leaAang  less  deformity. 

a.  Method  of  Maisonneuve*  and  Giierin.t 

Dr.  Robin  Masse  {loc.  supra  cit..  p.  51)  states  that  the  so-called 
operation  of  Maisonneuve  is  really  that  of  Guerin,  with  only  a 
modification  in  the  division  of  the  soft  parts.  The  essential  point 
is  to  get  room  for  attacking  the  fibroma  by  removal  of  the  lower 
part  of  the  jaw.  This  bone  being  sufliciently  exposed  by  raising 
the  soft  parts  over  it — and  for  this  purpose  the  method  of  Sir  AA'. 
Fergusson  seems  superior  to  those  given  b}'  the  above  French  surgeons 
— the  hard  and  soft  palate  are  then  divided  in  the  middle  line,  and 
the  soft  detached  transversely  on  the  side  to  be  operated  upon.  The 
hard  palate  is  next  divided  in  the  middle  line  b}^  saw  and  bone- 
forceps,  working  fi-om  the  nose  into  the  mouth.  By  a  transverse 
section  with  a  narrow-bladed  saw  introduced  into  the  nose,  and  made 
to  cut  horizontally  outwards,  the  facial  aspect  of  the  bone  is  divided 
as  far  as  the  maxillaiy  tuberosity.!  The  lower  part  of  the  jaw  is 
then  strongly  depressed,  and  thus  detached,  consisting  of  the  alveolar 
and  palatine  processes,  a  portion  of  the  body,  and  a  var^-ing  amount 
of  the  pterygoid  processes  which  usuall}-  comes  away  with  it.  The 
fibroma  is  then  extii-pated.  § 

h.  Method  of  M.  Beraud. 

*  6raz.  des  Hop.,  21  Aoiit  i860, 
t  EUm.  Chir.  Oper..  1838. 

*  This  section  should  pass  above  the  roots  of  the  teeth  and  well  below  the  infra- 
orbital foramen.  Accurately  speaking,  it  was  mainly  performed,  in  the  hands  of  its 
introducers,  with  bone-forceps. 

§  Dr.  Sands  appends  to  his  paper  a  photograph  of  the  patient  on  whom  he  had 
operated  by  this  method,  after  failing  to  remove  the  fibroma  by  the  plan  of  M.  Xelaton, 
The  deformity  is  very  slight,  the  malar  prominence  and  the  fulness  of  the  cheek  being 
well  preserved. 
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In  this  the  upper,  not  the  lower,  part  of  the  jaw  is  removed,  so  as 
to  preserve  intact  the  teetli  and  alvt'olar  jirocess  of  the  palate. 

In  all  these  operations  hieniorrhatre  may  have  to  be  met  by  a 
preliminary  laryngotomy  and  plugtiin*;  the  fauces  (pp.  453,  480)  ; 
and  also,  perhaps,  by  a  temi)orary  ligature  of  the  carotid  (pp.  583 — 
610).  After\\ards,  if  the  bleeding  be  severe,  it  will  be  advisable  to 
plug  the  cavity  firmly  with  strips  of  iodoform  gauze  wrung  out  of 
carbolic  acid  lotion  (1    in  20)  or  turpentine. 

(iii.)  (J^^teophidk  (Ji>eraiions  on  the  Upper  Jan:. — In  this  the  bone 
is  cut  through  by  various  incisions,  turned  in  different  directions  on 
some  uncut  attachments,  as  on  a  hinge,  and  then  fitted  down  again 
after  the  removal  of  the  growth. 

^lethod  of  Prof.  Langenbeckf  (Figs.  136.  137J. — This  is  one  of  the 
best  known  of  the  above  operations.     Its  object  is  to  get  at  the  fibroma. 


Fit;.  156. 


Fig    137. 


uJjX^^ 


V.  Laugenbeck's  osteoplastic  and 
temporary  resection  of  the  upper 
jaw.  The  skiu  iucisions  are  showu 
meeting  on  the  zygoma. 

(Esmarch  and  Kowalzig.) 


The  same  operation.  The  lines  for 
the  saw  through  the  zygoma  and 
upper  jaw. 

(Esmarch  and  Kowalzig. J 


especially  if  it  be  one  of  the  pterygo-maxillary  fossa,  without  interfering 
with  the  alveolar  and  palatine  processes  or  with  the  orbital  plate. 
While  this  operation  seems  well  suited  to  its  object,  its  drawbacks 
seem  to  be  considerable,  for  (i)  there  is  the  great  difficulty  of  raising 
so  fixed  a  bone,  and  again  of  getting  it  evenly  into  place — thus  the 
operation  is  prolonged  and  the  liEeraorrhage  severe  ;  (2)  if  the  upper 
jaw  has  to  be  sawn  from  behind  forwards,  this  cannot  be  done  easily 
unless  the  fossse  at  the  back  of  the  jaw  and  the  spheno-palatine 
foramen  are  much  dilated;  (3)  if  the  growth  has  extended  into  the 
naso-phaiynx,  this  region  will  not  be  Avell  exposed  ;  (4)  very  dis- 
figuring scars  are  left,  especially  objectionable  in  the  case  of  a  female 
patient. 

Two  semilunar  incisions  (i  and  2,  Fig.  136),  with  their  convexities  downwards,  are 
made  across  the  facial  aspect  of  the  upper  jaw,  the  lower  running  from  the  ala  of 


Deutsche  Klin..  i86r.  p.  281 ;  and  Schmidt's  Jahrh..  Bd.  cxiii,  p.  igS. 
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the  nose  to  the  middle  of  the  malar  bone,  the  secoml  starting  from  the  nasal  process 
of  the  frontal  and  passing  just  below  the  orbit  to  meet  the  first,  where  this  ended. 
If  needful,  owing  to  the  extension  of  growths  backwards,  the  meeting  of  these 
incisions  may  be  carried  back  along  the  zygoma  (//.  Fig.  137).  Each  cut  is  made 
down  to  the  bone,  but  the  skin  is  not  reflected.  To  avoid  needless  loss  of  blood, 
the  lower  skin  incision  and  section  of  bone  are  made  first,  and  then  the  upper 
division  of  skin  and  bone.  At  the  outer  end  of  the  lower  one  the  masseter  is 
detached  from  the  zygoma,  and  if  the  growth  has  extended  out  into  the  zygomat  ic 
fossa  it  will  now  come  into  view  on  dividing  the  buccal  fascia.  Prof.  Langcnbcek 
found  at  this  stage  that  by  pressing  the  growth  to  one  side  and  depressing  the  lower 
jaw  he  could  pass  his  finger  through  the  pterygo-maxillary  fissure  into  the  spheno- 
maxillary fossa,  and  so  on  through  the  spheno-palatine  foramen  into  the  nose,  all 
these  parts  being  enlarged  by  the  pressure  of  the  growth.  By  means  of  a  narrow 
straight  saw  introduced  the  same  way  the  upper  jaw  was  cut  through  horizontally 
(a,  Fig.  137)  from  behind  forwards,  while  a  forefinger  passed  by  the  mouth  kept  the 
tip  of  the  saw  from  striking  against  the  septum  nasi.  (If  the  right  upper  jaw  is 
operated  on,  the  surgeon  wiU  saw  outwards  from  the  nose.)  The  saw  was  now  applied 
along  the  upper  incision  so  as  to  divide  the  zygoma  (J).  Fig.  137),  the  frontal  process 
of  the  malar,  and  the  upper  jaw  (c,  Fig.  137),  just  below  the  lachrymal  sac,  up  to 
the  inner  end  of  the  incision.  The  portion  of  the  upper  jaw  thus  marked  out  now 
only  remained  attached,  at  its  inner  part,  to  the  nasal  bone  and  nasal  process  of  the 
frontal.  Upon  these  connections,  as  upon  a  hinge,  the  piece  of  bone  was  slowly 
raised  by  means  of  an  elevator  introduced  under  the  malar  bone,  upwards  and 
inwards,  until  the  malar  bone  was  nearly  in  the  middle  of  the  face.  The  growth 
was  now  completely  exposed.  The  operation  took  an  hour,  and  was  attended  with 
much  haemorrhage,  most  of  which  stopped  spontaneously.  The  wounds  healed  well, 
a  tendency  of  the  bone  to  rise  being  met  by  pressure. 

At  the  present  time  any  surgeon  making  use  of  the  above  operation  would  wire 
the  bone  when  fitted  down.  I  would  suggest,  too,  that  the  incisions  through  the 
bones  might  perhaps  be  more  easily  made  with  an  osteotome  and  mallet,  especially 
in  cases  where,  the  deep  parts  at  the  back  of  the  jaw  not  being  so  much  dilated  as 
in  Prof.  Langenbeck's  case,  it  is  difficult  to  manipulate  a  saw  and  to  cut  from  behind 
forward. 

Prof.  Langenbeck's  patient  was  a  lad  of  15.  The  growth  could  be  felt  by  the  finger 
in  the  mouth,  filling  up  the  posterior  nares  on  the  left  side,  passing  out  between  the 
masseter  and  maxilla  ;  and  on  this  side,  too,  the  zygoma  appeared  more  prominent, 
and  the  temporal  fossa  more  full. 

An  interesting  account  of  temporary  resection  of  the  upper  jaw  for  removal  of  a 
iiaso-pharyngeal  growth  is  given  by  Mr.  Stanley  Boyd  (^Med.  Soc.  Traiu.,  vol.  xix., 
1896,  p.  391).  Though  the  hiemorrhage  was  '■  not  considerable,"  intense  coUapse 
followed,  and  lasted  two  hours.     The  patient  made  a  good  recoverj'. 

The  Choice  of  an  Operation  for  Removal  of  Naso-pharyngeal 
Fibroma. — The  relative  values  of  several  of  the  above  operations  have 
already  been  brieflj^  given.  The  surgeon  will  have  to  weigh  duly 
the  following :  On  the  one  hand,  the  desire  to  get  the  growth  away 
wdth  as  little  mutilation  and  danger  to  his  patient  as  possible,  and, 
on  the  other,  the  fact  that  these  growths  are  most  certainly  malignant 
in  nature,  and  that  anj'  partial  operation,  while  probably  as  difficult 
and  as  bloody  as  one  on  a  larger  scale,  will,  if  incomplete,  be  certain 
to  lead  to  increased  growth  in  the  tumour  by  the  irritation  Avhich  it 
causes. 

Whatever  operation  is  chosen,  it  will  usualh"  be  wise,  in  order  to 
diminish  the  risk  of  haemorrhage,  to  perform  a  preliminary  laryngotomy 
(pp.  453,  480).  and  to  plug  the  fauces  with  an  aseptic  sponge.  The  laryn- 
gotomy tube  should  iisually  be  removed  immediately  after  the  operation. 
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Destnictidii  of  tlu-  root  of  tlic  iibnmia  is  best  effected  by  a  poweri'ul 
curette,  aided  by  the  cautery.  'Die  use  of  thi'  latter  is  I'isky  owing  to  the 
vicinity  of  tlie  larynx,  and  the  possilnlity  of  septic  broncho-pneumonia 
from  charred  tissues.  The  risk  of  recurrence  is,  however,  greater  if  the 
root  be  not  completely  destroyed.  Iodoform  should  be  thoroughly  used 
at  the  time,  and  alterwards,  aided  by  cocaine,  by  an  insufflator  passed 
behind  the  sott  palate,  or  iodoform  and  ether  (i  in  8)  may  be  applied. 

For  naso-pharyngeal  polj'pi  which  come  early  under  treatment,  in 
which  the  growth  is  of  moderate  size,  with  a  pedicle  situated  well 
forward  in  the  I'oof  of  the  pharynx  or  within  easy  reach  from  the 
posterior  nares,  especially  polypi  which  can  be  made  out  to  occupy 
chiefly  the  region  of  the  nose,  such  operations  as  those  of  Furneaux 
Jordan,  or,  better,  that  of  Lawrence  or  Oilier,  may  be  made  use  of. 

In  cases  of  greater  difhculty,  from  the  longer  duration,  more  extensive 
attachments,  larger  size,  and,  with  this  last,  the  certainty  of  a  more 
extensive  base  and  numerous  large  sinus-like  vessels,  the  question  of 
deformity  and  disfigurement  must  be  entirely  set  aside.*  In  order 
to  secure  adequate  space  for  making  certain  of  all  the  attachments 
of  the  tumour,  for  eradicating  these,  and,  at  the  same  time,  satis- 
factorily meeting  the  ha?morrhage  which  is  usually  inevitable,  a  freer 
removal  of  bone  will  be  required.  No  doubt,  for  this  purpose,  partial 
or  complete  removal  of  the  upper  jaw^  should  follow  the  preliminar3^ 
attack  by  the  nose.  Every  siirgeon  who  has  performed  removal  of 
the  upper  jaw  knows  how  free  is  the  access  wdiich  it  gives  to  the 
back  of  the  nose  and  to  the  pharynx.  A  further  advantage,  pointed 
out  by  Dr.  Sands,  is  the  following,  that,  owing  to  the  wide  gap  left 
by  this  operation,  recurrence  of  the  disease  can  be  more  readily 
recognised  and  treated  than  after  any  osteoplastic  operation. 

But  while  willingly  admitting  the  great  advantages  which  removal 
of  the  upper  jaw  gives  for  free  exposure  of  the  growth,  I  cannot 
quite  agree  with  Dr.  Sands,  who  recommends  this  step  on  the  ground 
that  "  excisions  of  the  upper  jaw  are,  as  a  class,  remarkably  successful 
operations."  On  the  contrary,  I  should  look  upon  this  as  a  distinctly 
serious  and  grave  operation  (p.  383),  especially  in  patients  who,  though 
young,  often  come  before  the  surgeon  with  strength  reduced  by  hgemor- 
rhages,  dysphagia,  dyspncea  (especially  when  this  is  accompanied  by 
attacks  of  choking  interfering  with  sleep),  sepsis,  &c.  Finally,  while  I 
am  of  opinion  that  a  combined  attack  on  these  growths  by  the  operation 
of  Lawrence  or  Oilier,  together  with  partial  removal  of  the  upper  ja^^- 
when  needful,  will  give  sufficient  access,  with  a  minimum  of  deformity 
in  most  cases,  the  operator  will  do  well  to  be  guided  not  so  much  by 
the  set  operations  of  other  surgeons  as  by  what  he  meets  in  his  own 
case.  Only,  anyone  in  doubt  whether  to  get  at  the  growth  liy  some 
partial  resection  of  the  jaw,  as  by  the  method  of  Maisonneuve,  aided,  if 
needful,  hj  cutting  away  the  j^ter^^goid  process  and  septum, f  or  by  making- 
use   of  an   osteoplastic   operation,   must  remember  that  the  tempting 

*  1  may  again  remind  the  reader  that  these  naso-pharyngeal  polypi  usually  occur 
in  males,  often  in  lads  or  young  adults.  The  growth  of  hair  which  can  usually  be 
secured  in  these  cases  lessens,  to  a  considerable  degree,  the  amount  of  disfigurement 
which  operations  on  a  larger  scale  entail. 

t  So  as  to  expose  completely  any  outlying  attachments  in  the  pterygoid  and 
zygomatic  fossse,  and  to  get  full  a,ccess  to  the  pharynx  and  nose. 
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nature  of"  the  latter  must  never  weigh  too  much  with  the  surgeon, 
especially  in  cases  where  rapidity  is  of  great  importance,  in  a  patient 
mucli  pitlled  down,  or  where  every  atom  of  additional  space  is  required 
to  deal  with  the  base  of  the  growth,  or  to  command  serious  haemorrhage. 
Dangers  and  Drawbacks  of  Osteoplastic  and  other  Operations 
for  Naso-pharyngeal  Fibroma. — Many  of  these  have  been  alreadj' 
given  under  the  head  of  Removal  of  the  Upper  Jaw  (p.  382)  ;  others, 
more  particularly  to  be  expected  here,  are  : 

1.  Haemorrhage,  not  from  large  arteries,  as  the  internal  maxillary-, 
but  from  the  fact  that  the  very  numerous  vessels  of  the  growth  are 
embedded  in  close  fibrous  tissue  and  thus  cannot  retract,  and  that  many 
of  the  veins  are  large  and  sinus-like.  To  meet  this  inevitable  risk  a 
pi'eliminary  laryngotomy  should  be  performed,  and  the  fauces  plugged 
with,  sponge  (pp.  453,  480).  Hgemorrhage  from  the  base  of  the  growth, 
if  persistent,  may  be  arrested  by  the  cautery. 

2.  Meningitis,  from  damage  to  the  base  of  the  skull  (p.  385),  or 
from  infiammation  spreading  to  the  membranes  of  the  brain.  Mr. 
Stonham  (Joe.  supra  cit.,  p.  78)  states  that  "  it  is  a  common  experience 
that  after  removal  of  these  polypi  the  patient  suffers  from  intense  head- 
ache, principally  referred  to  the  occipital  region,  but  it  usually  passes 
off  in  a  few  days." 

3.  Necrosis  and  exfoliation. 

4.  Non-union  of  a  temporarily  resected  fragment. 

5.  Recun-ence.  The  best  protection  against  this  risk  is  adequate 
exposure  of  the  growth,  especialh'  its  base,  and  then  complete  destruc- 
tion of  this  by  a  powerful  curette  or  the  cautery. 

TAPPING    THE    ANTRUM. 

This  operation  is  from  time  to  time  required  for  suppuration  in  the 
antrum,  nearly  always  in  adults,  and  most  frequently  after  alveolar 
abscess. 

It  may  be  performed  in  either  of  the  following  Avays  :  (i.)  Through 
the  alveolar  process,  (ii.)  Through  the  facial  aspect  of  the  upper  jaw, 
above  the  alveolar  process. 

(i.)  Through  the  Alveolar  Process. — This  method  has  the  follo\\'ing 
advantages :  (a)  It  drains  the  cavity  at  the  most  dependent  part. 
{/3)  By  withdrawal  of  the  tooth  it  often  removes  the  cause  of  the 
trouble.     (7)  It  does  not  involve  any  cutting. 

The  disadvantage  connected  with  this  operation  is,  that,  unless  special 
precautions  are  taken,  food  tends  to  enter  the  antral  cavit}"  through 
the  opening  made  by  this  method. 

A  tooth  has  usually  to  be  first  drawn,  and,  as  long  ago  pointed  out 
by  Mr.  Salter  (Syst  of  Surg.,  vol.  ii.  p.  467),  "•  the  tooth  whose  fangs 
are  most  intimateh'  connected  with  the  antrum  is  the  first  permanent 
molar  ;*  and  its  removal  in  a  case  of  antral  abscess  is  especially  indicated 
from  this  circumstance,  and  from  the  frail  and  perishable  nature  of  the 
tooth  itself,  which  gives  it  less  often  than  other  teeth  a  long  tenure  of 
usefulness."     This  being  done,  the  orifice  made  should  be  enlarged  b}- 

*  Any  other  tooth,  as  Mr.  Salter  advises,  molar,  bicuspid,  or  canine,  whose  disease  is 
possibly  the  cause  of  the  abscess,  wiU,  of  course,  be  extracted,  as  absorption  round  any 
carious  tooth  facili twites  perforation  of  the  alveolus. 
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pushino'  a  trocar  or,  better,  a  drill  or  gimlet  up  through  the  alveolus. 
Whatever  instruments  are  used  should  be  of  sufficient  size  to  ensure  a 
iVec  orilice,  and.  in  driving  them  uj)  through  the  ])one,  care  should  be 
taken  that,  when  they  enter  the  antrum,  they  should  not  j)lunge  against 
and  perforate  the  orbital  plate.  The  opening,  Avheu  made,  is  best 
Avideued  by  a  '"rat's-tail  file." 

(ii.)  Ahorc  the  Alceolar  Process. — If  the  offending  tooth  has  already 
been  extracted  (perhaps  a  long  time  before),  if  the  alveolar  process  is 
largely  absorbed,  or  its  remains  condensed,  it  will  be  preferable  to  make 
the  opening  above  the  process.  This  may  be  effected  by  everting  the 
cheek,  incising  the  mucous  membrane,  and  thus  exposing  the  bone 
above  the  position  of  the  second  molar  tooth,  and  then  perforating  here 
with  a  gimlet  or  drill,  and  completing  it  in  the  way  advised  above. 

Where  the  bone  is  much  condensed,  the  instrument  used  in  perforat- 
ing will  be  held  so  tightly  that  the  surgeon  will  need  to  withdraw  it 
once  or  twice  and  use  a  probe  before  he  can  make  certain  of  having 
opened  the  antrum.  The  opening  should  be  large  enough  to  admit 
an  ordinary  wooden  lead-pencil,  and  should  be  kept  midway  between 
the  two  alveolar  plates. 

The  antrum  having  been  opened  by  one  of  the  above  methods,  the 
chief  objects  are,  getting  and  keeping  sweet  the  cavity  of  the  antrum 
and  preventing  any  food  making  its  way  in  here,  while  at  the  same 
time  the  artificial  ojjening  is  kept  patent. 

To  ensure  these  ends  frequent  syringing  through  a  bit  of  gum-elastic 
catheter  must  be  made  use  of,  the  lotion  used  being  mercury  perchloride, 
carbolic  acid,  iodine  tincture,  or  potassium  permanganate — the  lotion 
itself  not  being  of  so  much  importance  as  the  assiduous  frecjuency 
with  which  it  is  used.  After  a  while,  wdien  the  discharge  is  no  longer 
offensive,  and  no  inspissated  putty-like  stuff  comes  away,  some  such 
astringent  as  silver  nitrate  (gr.    i   or  2 — §j.)  may  be  used.* 

To  prevent  the  entrance  of  food,  and  at  the  same  time  to  keep  the 
opening  patent,  a  short  tube  should  be  worn,  let  into  a  ]:)late  fitted  over 
the  perforation.  Through  this  tube  the  patient  can  readily  syringe  oat 
the  cavity  by  an  antrum  syringe  with  flexible  tubing  attached ;  and  by 
the  insertion  of  a  small  cork,  wood  or  metal  pin,  the  entrance  of  food 
can  easily  be  prevented.  When  there  is  no  longer  any  need  to  keep 
the  artificial  opening  patent,  removal  of  the  short  tube  and  plugging 
the  hole  which  held  it  will  facilitate,  b}'  excluding  air,  saliva,  &c.,  the 
closure  of  the  antral  opening.  If  this  is  still  tardy,  it  may  be  hastened 
by  the  careful  application  of  the  cauter3^ 

In  a  few  very  obstinate  cases,  as  recommended  by  Mr.  Newland 
Pedley  (Gni/'s  Hosp.  Rep.,  1894),  a  free  permanent  opening  may  be 
recpiired. 

EEMOVAL    OP    THE    LOWER    JAW, 
PARTIAL    OR    COMPLETE. 

Indications. — These  are  much  the  same  as  those  already  fully  given 
for  removal  of  the  upper  jaw  (p.  374).  Mr.  Butlin  (Ojter.  Treat,  of 
Maliij.  Bis.,  p.  137)  has  treated  of  these  growths,  and  has  pointed  out 
that  here  important  diSerences  are  observable  between  the  central  and 

*  The  patient  should  be  warned  at  the  commencement  how  very  tedious  these  cases 
are,  and  told  of  the  need  of  persevering  and  patiently  prolonged  treatment. 
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subperiosteal  sarcomata.  Thus  the  central  (most  often  m3-eloidj  sarco- 
mata grow  slowh',  the  subperiosteal  quickly ;  the  former  are  encap- 
suled,  and  even  when  they  make  their  way  into  the  surrounding 
structures  they  do  not  show  that  tendency  to  inliltration  which  is  so 
marked  in  the  subperiosteal  sarcomata.  The  central  ones  are  rarely 
associated  with  affection  of  the  lymphatic  glands,  or  with  secondar}^ 
growths. 

ITie  following  operations  will  be  considered  : 

A.  Partial  removal  of  the  lower  jaw. 

B.  Complete  removal  of  one  half  of  the  lower  jaw  (Fig,  139). 

C.  Complete  removal  rif  the  jaws,  upper  or  lower. 

A.  Partial  Removal  of  the  Lower  Jaw.— This  is  frequently 
required  in  the  case  of  epulis.  The  steps  are  the  same  as  those  given 
already  at  p.  374.  The  alveolar  border  should  always  be  removed ;  in 
the  case  of  a  growth  very  far  back  around  the  lower  molars  it  is  cpiite 
justifiable  to  slit  the  cheek,  especially  if  the  gro-s^th  is  becoming  doubtful 
in  character,  and  thus  requires  thorough  extirpation. 

The  above  remarks  still  more  hold  good  in  the  case  of  a  growth  about 
the  gums,  situated  far  back,  in  an  older  patient,  and  becoming  epithelio- 
matoits. 

Cases  are  occasionally  met  with  where,  owing  to  an  epithelioma  of  the 
lip  not  having  been  treated,  or  to  its  recurrence,  the  symphysis  of  the  jaw 
is  infiltrated  and  requii-es  removal.  The  soft  parts  being  reflected  by  in- 
cisions on  either  side  of  the  diseased  parts  converging  towards  the  hj'oid 
bone,  and  the  vessels  secured,  the  bone  is  sawn  through  in  two  places.'"' 
well  beyond  the  level  where  its  softened,  spongy  state  and  the  loosened 
teeth  show  that  it  is  invaded.  The  tongue,  prevented  from  falling  back 
by  a  loop  of  silk  passed  through  its  tip,  is  now  detached  by  snipping 
through  the  mucous  membrane,  and  the  muscles  attached  to  the  genial 
tubercles.  Any  further  haemorrhage  being  looked  to.  the  sub-lingual 
and  sub-maxillary  glands  are  examined,  and,  together  with  any  enlarged 
lymphatic  glands,  removed  if  needful ;  flaps  are  dissected  up  from  the 
neck  to  make  a  Jiew  lip  (p.  418,  Fig.  163);  and  drainage  provided, 
the  tubes  being  brought  out  below  at  the  lowest  level  of  the  region 
from  which  the  flaps  have  been  dissected  up.  The  adjustment  of  these 
to  form  the  new  lip  will  be  the  more  easy  in  proportion  to  the  amount 
of  bone  removed. 

So,  too,  occasionally  in  epithelioma  of  the  angle  of  the  jaw,  primary, 
or  secondaiy  to  that  of  the  tongue,  the  surgeon  may  be  led,  in  order  to 
relieve  his  patient's  condition,  if  he  cannot  cure  him.  to  operate 
extensively  here.  Tlius,  after  turning  up  a  horse-slioe-shaped  flap, 
with  the  concavity  upwards,  and  clearing  the  masseter  off  the  jaw,  this 
bone  is  divided  above  the  angle,  then  through  the  horizontal  ramus,  and 
removed,  together  -with  the  sub-maxillary,  sub-lingual,  and  Ijnnphatic 
glands,  which  will  probably  be  enlarged,  and  also  adherent.  The  hemor- 
rhage will  be  free,  from  the  facial  and  lingual  vessels,  and  veins  communi- 
cating with  the  external  jugular.     Free  drainage  must  be  provided. 

*  Mr.  Heath  CUict.  of  Sitry.,  vol.  i.  p.  839)  gives  the  following  practical  hint  with 
reference  to  dividing  the  jaw  in  two  places  : — ••  In  making  these  sections  it  is  better  not 
to  complete  one  before  the  other  is  begun,  because  of  the  loss  of  resistance  consequent 
upon  breaking  the  continuity  of  the  bone,  but  each  cut  being  carried  nearly  through  the 
bone  A\-ith  the  saw,  may  be  conveniently  finished  with  the  bone-foi'ceps." 
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Removal  of  part  of  the  horizontal  ranuis  or  of  the  ani^le  may  be  called 
for  ill  cases  of  new  growths  limited  to  these  parts  ;  and  the  sm-geon  may, 
especially  in  the  case  of  women,  ask  how  far  it  is  worth  while  to  try  and 
remove  these  from  the  mouth,  detaching  the  soft  parts  with  a  raspatory, 
and  sawing  the  bone  in  front  and  behind  the  growth,  as  in  the  case  of  an 
epulis,  but  the  section  here  passing  through  the  whole  thickness  of  the 
iaw.  Mr.  Maunder  on  two  occasions  removed  large  portions  of  the  bone 
in  this  way.  The  following  remarks  of  Mr.  Heath  (Diet,  of  Sury.,  vol.  i. 
p.  Sjf)  should  be  carefully  considered  before  the  surgeon,  for  the  sake 
of  avoiding  a  scar  which  will  be  but  little  noticed,  undertakes  a  much 
more  difficult  operation,  and  one  which,  owing  to  the  limited  space  it 
gives,  may  tend  to  his  working  dangerously  near  the  growth:  "The  prin- 
cipal difficulty  in  these  operations  was  not  so  much  the  separation  of 
the  tumour,  as  its  '  delivery '  through  the  mouth,  which  was  slightly  split 
in  one  instance.  Fortunately  the  hasmorrhage  in  both  cases  was  slight, 
and  the  patients  did  well ;  but  another  surgeon  was  less  fortunate,  and 
lost  his  patient  by  secondary  haemorrhage,  but  considering  the  close 
jtroximity  of  the  facial  arterj^  and  the  necessary  division  of  the  inferior 
dental  artery,  this  is  not  to  be  wondered  at.  It  may  be  doubted  if  the 
extra  trouble  and  risk  of  the  proceeding  are  balanced  b}'  the  absence  of 
a  scar,  which,  in  the  majority  of  cases,  need  not  involve  the  lip,  and,  if 
properly  placed,  will  be  nearly  invisible  afterwards."' 

Question  of  removing  a  Portionor  the  Whole  of  One  Lower  Jaw. — 
This  matter  will  have  to  be  decided  when  the  surgeon,  having  a  case  of 
growth  before  him  which  involves  the  horizontal  ramus  as  far  back  as 
the  ano'le.  is  in  doubt  whether  to  saw  throuo-h  the  vertical  ramus  or 
to  disarticulate.  In  the  great  majority  of  cases,  especially  where  the 
patient  is  no  longer  young,  where  the  growth  is  not  a  central  one,  where 
it  has  been  attacked  before,  the  operator  had  much  best  place  his  patient 
and  himself  on  the  safe  side  and  disarticulate.  The  lower  jaw  being  "  a 
floating  bone."  this  radical  step  often  gives  a  better  prognosis  for  operation 
here  than  in  the  case  of  the  upper  jaw.  On  the  other  hand,  the  lower 
jaw  is  so  embedded  in  soft  parts,  and  so  near  to  important  parts — e.g., 
pharynx  and  pterygoid  fossae — that  delay  ma}'  render  the  extirpation  of 
the  growth  impossible.  I  would  refer  my  readers  to  two  cases  in  which, 
after  partial  operations  in  Mr.  Heath's  hands  (Hunt.  Lects.,  Brit.  Med. 
Journ..  June  18  and  July  2,  1 887).  fatal  extension  and  recurrence  of  the 
growth  took  jjlace. 

B.  Removal  of  Half  of  the  Lower  Jaw  (Fig.  139).— The 

patient's  shoulders  being  sup])orted.  and  a  })reliminary  laiyngotomy 
performed  if  the  growth  is  so  vascular  as  to  make  plugging  of  the 
fauces  a  wise  precaution,  the  surgeon,  standing  usually  on  the  same 
side,  makes  an  incision  from  just  below  the  lip*  down  through  the 
tissues  on  the  side  of  the  chin,  then  along  and  below  the  border  of  the 
lower  jaw  to  the  angle,  and  next  up  to  a  little  below  the  lobule  of  the 
ear.  The  finger  of  an  assistant  is  placed  on  the  facial  artery  as  soon 
as  it  is  cut  in  this  incision,  and  when  it  is  completed  the  ends  should  be 
tied  or  twisted  at  once.  The  flap  thus  marked  out  is  raised  upwards, 
the  masseter  going  with  it  if  sound,  and  the  cavity  of  the  mouth  opened 

*  If  there  are  reasons  for  especial  speed,  such  as  the  condition  of  the  patient,  or  if  the 
growth  is  very  large,  the  red  border  should  be  divided,  as  this  facilitates  matters  much, 
and  the  additional  deformity  is  very  slight. 
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Gant's  saw.     A  form  very  convenient  for  section 
of  the  jaws.     (Down  Bros.'  Cat.) 


by  dividing  the  buccal  mucous  membi'ane  at  its  junction  with  the 
alveolar  border.  An  incisor  being  extracted  if"  needful,  the  jaw  is 
divided  to  one  side  of"  the  symphysis  well  in  front  of  the  growth,  by 
means  of  deeph'  notching  it  with  the  saw*  before  using  the  bone-forceps. 

If  it  be  needful  to  remove 
Fig.  138.  the   bone    so   freely  that 

the  symphysis  and  the 
genial  tubercles  are  re- 
moved also,  the  tongue 
must  be  carefully  pre- 
vented from  falling  back 
upon  the  larynx  by  means 
of  a  loop  of  stout  silk 
passed  through  the  tip.  The  bone  being  divided  and  pulled -outwards, 
the  knife  is  passed  along  the  inner  side  of  the  jaw  so  as  to  detach 
the  mylo-hyoid,  with  perhaps  the  digastric  and  the  mucous  membrane, 
and,  at  the  angle,  the  internal  pterygoid.  In  doing  this  the  knife 
should  be  kept  verv  close  to  the  bone  so  as  to  leave  behind  the  sub- 
maxillary gland. 

The  anterior  half  of  the  jaw  being  thus  freed,  the  surgeon,  taking  it 
in  his  left  hand,  everts  it  so  as  to  divide  the  internal  pterygoid  more 
freelv,  and  also  the  inferior  dental  nerve  and  vessels.  The  jaw  is  next 
strongly  depressed  so  as  to  bring  down  the  coronoid  process,  and  the 
insertion  of  the  temporal  muscle.  This  strong  tendon  requires  complete 
division,  as  depression  of  the  bone  brings  fasciculus  after  fasciculus  into 
view.  If  the  coronoid  process  is  very 
long  it  may  hitch  against  the  malar 
bone  or  be  jammed  against  it  by  the 
bulk  of  the  tumour :  in  such  case  it  had 
better  be  cut  off  with  bone-forceps, 
and,  after  the  removal  of  the  growth, 
dragged  down  with  sequestrum-forceps 
and  removed.  After  the  temporal  ten- 
don is  thoroughly  detached  (when  this 
is  effected  the  jaw  comes  down  more 
easil}^),  strong  depression  of  the  jaw  is 
continued  so  as  to  bring  the  condjde 
within  reach,  no  eversion  or  rotation 
outwards  of  the  bone  being  permissible 
at  this  stage  of  the  operation,   or  the 

internal  maxillary  ai'tery,  which  passes  between  the  neck  of  the  jaw  and 
the  internal  lateral  ligament,  will  be  brought  into  the  wound,  and  very 
likelj^  ciTt,  causing  troublesome  haemorrhage.  The  inferior  dental  nerve 
and  muscles  being  divided,  and  the  external  pterygoid  fibres  partly  torn 
through  with  the  finger  or  the  director,  the  capsular  ligament  is  opened 
in  front  with  the  careful  use  of  the  point  of  the  knife,  which  next,  kept 


Fig.  139. 


*  AVhen  the  condition  of  things  admits  of  it,  the  jaw  should  always  be  divided  as  far 
from  the  symphysis  as  possible,  in  order  to  preserve  the  anterior  belly  of  the  digastric 
and  its  insertion,  whicli  will  thus  counteract  the  tendency  of  the  muscles  on  the  opposite 
side  to  draw  the  chin  somewhat  over.  It  is  convenient  to  be  provided  with  a  Gant's  saw 
(Fig.  138),  or  one  with  a  movable  back. 
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close  to  the  l)oiii'.  (li\i(lc.s  the  laterjil  li^aniciits.  \\]icn  tlie  jaw  comes  a\va\', 
the  ihuil  se})anition  beiiii,^  usually  etfected  by  the  reiuainino-  lil)res  of"  the 
external  })tervg'oid  bi'ing  torn  through,  together  with  the  stylo-uiaxillary 
ligament  and  the  periosteum  to  which  it  is  attached.  Tiie  knife,  if  it 
is  required  here,  should  be  kept  very  closely  in  contact  with  the  posterior 
border  of  the  ascending  ramus. 

If  the  internal  maxillary  artery  has  been  divided,  which  is  sometimes 
excusable  in  cases  of  large  growths  exteiuling  far  up,  it  can  be  readilv 
secured  in  the  large  wound. 

If  the  operator  finds  the  vertical  part  of  his  incision  insufiicient.  and 
yet  does  not  like  to  prolong  it  for  fear  of  damaging  the  chief  pai-t  of  the 
seventh  nerve,  the  soft  parts  should  be  forcibly  dragged  upwards  with  a 
retractor,  after  being  pushed  upwards  with  the  handle  of  the  scalpel. 

In  cases  where  the  jaw  has  been  extensively  thinned  or  eroded  b}'' 
growtii  it  is  ver}'  likely  to  fracture  under  the  depression  which  is  required 
to  bring  down  the  condyle.  If  this  accident  occur,  removal  of  the 
condjde  and  coronoid  process  is  rendered  difficult,  as  the  latter  is  drawn 
upwards  under  the  zygoma  by  the  temporal  muscle.  Their  removal 
will  be  facilitated  by  dragging  them  down  with  lion-forceps  and  detach- 
ing the  temporal  tendon  with  blunt-pointed  scissors.  If  the  growth  is 
wedged,  in  firmly  above  the  soft  palate,  the  chief  mass  should  be  removed 
by  cutting  through  the  upper  part  of  it,  and  sawing  through  the  ramus 
just  below  the  coronoid  process.  The  part  of  the  jaw  thus  left  is  then 
disarticulated,  and  the  rest  of  the  growth  removed. 

All  hasmorrhage  being  arrested  by  ligature  or  sponge-pressiu'e,  any 
enlarged  glands,  including  the  sub-maxillary  if  affected,  are  removed. 
The  fiap  is  then  brought  down,  and  adjusted  with  one  or  two  points  of 
silver  suture  and  sutures  of  salmon-gut  and  horsehair,  drainage  being 
lirst  provided  for  by  bringing  a  drainage-tube  from  the  neighbourhood 
of  the  condyle  through  the  wound  below.  Iodoform  with  collodion  is 
then  briTshed  over  the  wound. 

Especial  care  must  be  taken  in  exactly  uniting  the  red  line  of  the 
lip  if  this  has  been  divided. 

The  wound  is  then  dressed,  as  at  p.  381,  and  the  patient  here  also 
should  be  propped  up  to  facilitate  escape  of  the  discharges.  For  the 
first  few  days  it  may  be  well  to  feed  by  a  nasal  tube,  or  by  rectal 
enemata  and  suppositories.  The  patient  should  wash  his  mouth  out  as 
frequently  as  possible,  as  directed  at  p.  381. 

In  order  to  prevent  the  deformity  which  follows  on  this  operation, 
especially  in  women,  the  surgeon  should,  vrith  the  help  of  a  dentist, 
make  use  of  some  inter-dental  splint  and  spiral  wire  spring,  such  as 
that  of  Dr.  McBurney,  of  New  York  (Annals  of  iSarijen/,  July  1894). 

In  cases  where  a  large  part  of  the  mandible  is  removed,  too  large  to 
admit  of  Aviring,  we  still  want  some  means  easily  adaptable,  non- 
absorbent  and  non-rusting,  which  Avill  prevent  the  great  deformity 
which  otherwise  ensues.  Mr.  Pearce  Gould  brought  this  matter  before 
the  Odontological  Society  (Lancet,  Jan.  16,  1897,  p.  179). 

Difficulties  and  Possible  Mistakes  during  the  Operation. 

(i)  Slipping  back  of  the  tongue,  if  the  symphysis  has  been  removed. 
(2)  Wound  of  the  pharynx  by  not  keeping  the  knife  close  to  the  bone 
in  separating  the  soft  parts  from  the  angle  of  the  jaw.  This  inter- 
feres with  the  patient's  being    able    to   swallow   from    the   very  first. 
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(3)    Fracture    of"  the  jaw.       (4)    Jamming    of  the    coronoid    process. 

(5)  lligidity  and  permanent  conti-action  of  the  temporal,  masseter,  &c. 

(6)  AVound  of  the  internal  maxillar}-  vessels.     (7)  Outlying  growth  in 
the  temporal  region,  or  near  to  the  tonsil  and  large  vessels. 

C.  Operations  for  Complete  Removal  of  Both  Jaws.* 

Before  leaving  the  subject  of  removal  of  the  jaws,  a  few  words  may  be 
said  of  those  rare  cases  which  occasionally  call  for  removal  of  both  the 
upper,  or  the  whole  of  the  lower  jaw,  or  both  the  jaws  on  the  one  side.f 
Space  does  not  admit  of  my  doing  more  than  give  brief  references  to  a 
few  cases. 

The  growths  which  call  for  removal  of  both  upper  jaws  simultaneously 
fall  mainly  under  the  two  heads — (a)  Epithelioma  of  the  palate  and 
alveoli  involving  one  or  both  of  the  antra ;  :|:  (/8)  Growths,  usually 
sarcomatous,  springing  often  from  the  base  of  the  skull  or  some  part 
of  the  naso-pharynx,  and  projecting  forwards  the  jaws  with  hideous 
deformity.  §  These  cases  are  much  less  favoiu-able  than  the  epithelio- 
mata. 

In  either  case  the  parts  are  exposed  by  slitting  the  centre  of  the 
upper  lip  and  then  carrying  the  incision  round  the  nose  on  either  side, 
Fergusson's  incision  being  made  use  of  as  far  as  needful.  In  a  few 
cases,  in  order  to  get  adequate  room ,  it  may  be  needful  to  make  incisions 
from  the  angles  of  the  mouth  to  the  malar  bones,  and  raise  all  the  intei^- 
mediate  soft  parts  as  a  flap.  Wherever  it  is  feasible,  as  in  cases  where 
the  growth  has  begun  in  the  alveolar  processes,  the  infra-orbital  plates 
should  be  retained.  This  may  be  done  by  sawing  through  both  bones 
from  the  nose  outwards,  and  completing  the  separation  of  the  lower  part 
of  the  maxillae  from  the  upper  by  an  osteotome  or  chisel.  After  the  full 
account  already  given  of  removal  of  the  upper  jaw,  no  description  need 
be  given  of  these  operations  for  removal  of  both  halves  simultaneously. 
The  greater  risk  of  shock,  the  liability  to  more  profuse  hasmorrhage,  the 
probability  of  finding  the  growth  extending  far  back  into  the  different 
fossee  and  along  the  base  of  the  skull,  are  obvious.  Later  on,  if  the 
patient  make  a  good  recovery,  the  help  of  a  dentist  will  be  much  needed 
in  fitting  some  form  of  obturator,  as  articulation  is  now  much  more 
im})erfect.  The  deformity  is  also  obviously  far  greater.  In  fact  the 
operation  is  only  justifiable  in  a  patient  of  good  vitality  and  with 
increasing  pain  from  pressure  on  the  nerve  foramina. 

Question  of  Gouging,  &c.,  in  preference  to  Partial  Removal  of  the 
Jaw. 

The  treatment  of  dentigerous  cysts,  if  simply  cystic  and  uncomplicated 
by  growth,  by  measures  short  of  removal  of  part  of  the  jaw,  has  alread)^ 

*  It  is  not  always  easy  to  tell  the  limits  of  a  jaw-growth.  Thus  oue  of  these  may 
extend  up  to  the  level  of  the  lower  part  of  the  ear,  bulge  forwards  close  up  to  the  nose, 
creep  low  down  in  the  neck,  and  yet  originate  in  the  lower  jaw.  In  deciding  to  which 
jaw  a  growth  belongs,  attention  should  be  paid  to  involvement  of  the  floor  or  roof  of  the 
mouth,  and  the  results  of  masticatory  movements. 

f  Mr.  Spantou  QBrit.  Med.  Joirrn.,  1885,  vol.  ii.  p.  64)  records  a  case  in  which  first  the 
upper  and  a  few  months  later  the  lower  jaw  on  the  right  side  became  the  seat  of  malig- 
nant disease.  The  jaws  were  removed  at  an  interval  of  a  week.  The  patient,  aged  55, 
recovered  from  the  operations,  but  the  lower  growth  quickly  recurrcil. 

X  Godlee,  Clin.  Soc.  Trans.,  vol.  xx.  p.  260. 

§  J.  Lane,  Lancet,  Jan.  25,  1862 ;  Dobson,  Brit.  Med.  Joiirn.,  Oct.  11,  1873. 
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been  o-iven  (p.  376).  Treatniciil  011  tlic  s.-unc  liin-s — viz.,  extraction  of 
teeth,  freely  opeuino-  up  the  cyst  by  (•uttini;-  away  part  of  its  walls, 
turning  out  its  contents,  and  then  obliteratino-  it  thoroughly  by  vigorous 
fi'ouoinof  wide  of  the  disease — has  been  tried  in  other  cases,  especially  in 
those  cases  of  cystic  disease,  more  common  ni  the  lower  than  m  the 
upper  jaw,  the  niultilocular  variety  of  which  has  been  called  by  Mr. 
Eve  "cystic  epithelial  tumours."  This  so-called  "  enucleation"  should 
be  adopted  with  the  greatest  caution.  In  young  patients  with  cysts 
and  fluid  contents  and  no  intracystic  growth  the  above  method  is  per- 
missible, as  it  leaves  no  deformity.  These  cases  will  always  require 
careful  Avatching  afterwards.  Where  there  is  any  solid  growth,  neither 
gouging  nor  enucleation  is  permissible.*  Their  use  in  anything  ap- 
proaching to  the  periosteal  sarcomaf  is  to  be  condemned  in  the  strongest 
terms. 
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(Fig.  140). 

SUTURE    OF    DISPLACED    FIBRO-CARTILAGE. 

The  above  condition  may  be  due  either  to  changes  in  the  temporO- 
niaxillary  articulation  resulting  in  ankjdosis,  or  to  cicatricial  bands 
between  the  jaws,  or  to  both. 

Operations. — The  two  usuallj'  performed  are  : 

(i.)  Excision  of  the  condyle,  an  operation  indicated  when  the  mischief 
is  limited  to  the  joint  itself. 

(ii.)  Esmarch's  operation  of  removing  a  wedge  of  bone  from  the 
horizontal  ramus  in  front  of  the  cicatrices  and  masseter ;  this  operation 
being  preferable  to  the  first  when  scars  are  present  which  interfere  with 
excision  of  the  condyle. 

Conditions  justifying  One  of  the  above  Operations. — Inability  to  open 


*  Mr.  Lawson  brought  before  the  Clinical  Society  QTrans.,  vol.  vi.  p.  20)  the  case  of  a 
man,  aged  65.  in  which  he  succeeded,  by  excision  and  application  of  zinc-chloride  paste, 
in  removing  an  epitheliomatous  growth  of  the  upper  jaw  f  ungating  through  the  skin 
of  the  face.  The  growth  recurred  twice  during  convalescence,  and  on  each  occasion  an 
anjesthetic  was  given,  and  the  actual  cautery  and  the  zinc-chloride  paste  applied.  Mr. 
Lawson  points  out — (i)  that  patients  advanced  in  life  stand  large  cutting  operations, 
such  as  the  complete  removal  of  the  upper  jaw,  very  badly,  whilst  they  will  bear  with 
but  little  shock  the  destruction  of  large  growths  by  escharotics  ;  (2)  that  the  treatment 
was  accompanied  with  very  little  pain ;  (3)  that  the  deformity  produced  by  such  an 
operation  is  much  less  than  that  after  an  equally  efficient  operation  by  the  knife  which 
would  have  involved  cutting  widely  of  the  growth.  It  is  to  be  regretted  that  no  details 
are  given  of  how  the  growth  was  excised,  nor  of  how  much  of  the  bone  was  removed. 
Furthermore,  the  report  is  only  carried  on  to  four  months  after  the  patient's  leaving 
the  hospital. 

t  An  instructive  case  of  subperiosteal  sarcoma,  which  was  three  times  treated  by 
gouging — rapidly  recurring  each  time — and  twice  by  removal  of  parts  of  the  jaw,  is 
given  in  the  Lancet,  1889,  vol.  ii.  p.  1168.  Death  took  place  from  a  recurrence  in  the 
floor  of  the  mouth  within  seven  months  of  the  first  operation.  Those  familiar  with 
surcrical  literature  wiU  recall  manv  similar  cases. 
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the  mouth,  resisting  use  of  wedges,  &c.*  Fcetor  of  saliva  and  breath. 
Difficulty  of  speech.  Inability  to  eat  solid  food.  The  above  are 
brought  about  by  the  following  causes,  which  will  be  enumerated 
together  here,  though  some  call  for  one  of  the  above  operations  and 
some  for  the  other — viz. : 

I.  Inflammation  of  the  joint  set  up  by  a  punctured  wound, f  gonor- 
rhoeal  arthritis,  severe  contusion^  or  sprain,  osteo-arthritis,§  or  suppu- 
rative arthritis,  from  abscesses  burrowing  into  the  joint,  e.g.,  abscesses 
connected  with  otitis  media.  2.  An  unreduced  dislocation  in  which 
much  stiffness  remains  after  attempts  at  reduction  have  failed,  in  a 
patient  healthy  and  not  advanced  in.  life.  3.  Cicatrices  after  sloughing 
set  up  by  scarlet  fever,  measles,  typhus,  cancrum  oris,  or  mercurial 
stomatitis.  4.  Cicatrices  after  suppuration  due  to  necrosis  or  alveolar 
abscess.  5.  Periostitis  of  the  malar  bone  after  suppuration,  fixing  the 
condyle  to  the  inner  surface  of  the  zygoma  (Heath,  Brit.  Med.  Journ., 
1884,  vol.  ii.  p.  1 191). 

Excision  of  the  Condyle  (Fig.  140). — This  operation  is  indicated 
when  the  mischief  is  limited  to  the  joint  itself,  as  in  the  first  two  con- 
ditions given  above. 

It  may  be  performed  as  follows  : 

An  incision  about  li  inch  long  is  made  on  a  level  with  the  tragus 
along  the  lower  border  of  the  zygoma.     The  parotid  and  branches  of  the 

Fig.  140. 


A,  Excisiou  of  condyle,  b,  Excisiou  of  coronoid  aud  condyloid  process, 
c,  Esmarch's  opei-ation.  This  must  alwaj's  be  in  front  of  all  cicatrix-tissue. 
It  happens  to  correspond  here  to  an  edentulous  part  of  the  jaw. 

facial  nerve  being  drawn  down,  the  masseter  fibres  are  cleared  away 
from  their  insertion  with  a  narrow  elevator,  and  the  joint  exposed.     The 


*  Mechanical  apparatus  must  be  used  early  to  do  any  good.  Daily  forcible  use  of 
levers  is  usually  unsatisfactory,  aud  the  use  of  interdental  shields  can  do  little  more 
than  retard  scar-formation. 

+  Cf.  Mr.  Hilton's  case  (^liest  and  Pain.  p.  114),  in  which  bony  ankylosis  of  this  joint 
and  of  the  upper  cervical  vertcbrte  seemed  to  date  to  a  punctured  wound  in  the  neck. 

%  Mr.  Heath  {R.C.S.  Leets.,  1887,  vol.  ii.  p.  114)  mentions  a  case  in  which  ankylosis  of 
the  temporo-maxiUary  joint  followed  on  a  kick  from  a  horse  on  the  side  of  the  face.  In 
such  cases  a  fracture  may  co-exist. 

§  Good  illustrations  of  this  condition  are  given  by  Mr.  Heath  (Brit.  Med.  Journ.,  1887, 
Tol.  ii.  p.  55).  The  fibro-  and  articular  cartilages  \\\^  probably  be  wanting.  See  also 
Prof.  Humphry's  case,  A  Report  of  Sovie  Ca.ws  of  Operation,  pamph.,  1856. 
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neck  of  the  cundyle  is  now  sawn  through  with  a  fine  saw,  or  divided 
with  an  osteotome,  and  tlie  cond3de  turned  out  with  an  elevator,  the 
external  pterygoid  being  detaehed.  The  libro-cartilage  is  left  behind. 
The  bone,  which  must  not  be  splintered,  should  then  be  further  pared 
down  ;  and  the  operation  will  very  likely  need  repeating  on  the  opposite 
side  before  sufficiently  free  movement  is  regained.  While  the  patient 
is  still  under  the  aiuosthetic  the  mouth  should  be  opened  with  a  gag  to  a 
full  inch  at  least,  more  if  possible,  and  this  should  be  frequently  repeated 
with  the  aid  of  nitroiis  oxide  or  ether,  and  the  case  watched  most  care- 
fully owing  to  the  frequency  with  w^hich  relapses  take  place. 

In  severer  cases  it  will  be  advisable  to  remove  the  coronoid  process  as 
well,  and  thus  leave  a  wider  gap.  Dr.  Mears  {Amer.  Joiirn.  Med.  Sci., 
1883.  \).  459)  considers  that  this  method  has  the  advantages  of  being 
api^licable  to  all  cases,  and  of  giving  better  results,  and  I  entirely  agree 
^vith  him  from  my  experience  of  it  in  one  case  in  wdiich  the  result  was 
excellent.  A  little  facial  paralysis,  usually  temporary,  is  often  present 
after  removal  of  the  condyle.  After  more  extensive  interference  with 
the  soft  parts,  there  is  a  greater  risk  of  its  being  permanent.  After 
severe  operations  here,  followed  by  much  swelling,  the  best  dressing 
will  be  hot  creolin  or  boracic-acid  fomentations  with  a  little  stei'ilised 
iodoform,  frequently  renewed.  To  prevent  recurrence  of  the  stiffness, 
evevj  means  should  be  taken  to  ensure  asepsis  of  the  wound  through- 
out. If  hfemorrhage  occur,  plugging  with,  sterilised  ganze  must  be 
made  use  of. 

Esinarcll*S  Operation  (Fig.  i4o).^Where  the  fixity  is  brought 
about  by  cicatrices  within  the  mouth  rather  than  by  mischief  limited 
to  the  joint,  removal  of  a  wedge-like  piece  of  bone,  in  front  of  all  scars, 
is  to  be  preferred.  Division  of  the  bands  inside  the  mouth  is  abso- 
lutely futile,  and  attempts  to  cover  the  wounds,  made  by  excision  of 
scars,  with  flaps  of  mucous  membrane  or  skin  are  difficult,  bloody,  and 
disappointing. 

An  incision  2  or  2^'  inches  long  is  made  along  the  lower  border  of 
the  jaw  in  front  of  the  masseter  and  cicatrices.  This  incision  should  go 
down  to  the  bone :  the  facial  artery  will  probably  need  securing.  A 
triangular  wedge  of  bone  is  then  removed  with  a  narrow  saw  and  bone- 
forceps.  The  sections  should  be  made  as  cleanly  as  possible  to  avoid 
risk  of  necrosis,  and  the  periosteum  should  be  removed  with  the  bone. 
The  wedge  should  measure  at  least  i^  inch  below  and  ^  inch  above,* 
and  it  must  be  taken  from  a  part  entirely  in  front  of  any  cicatricial 
tissue. 

If  possible,  its  apex  should  correspond  to  an  edentulous  gap  in  the 
alveolar  process.  If  the  dental  artery  bleed  freely,  a  heated  wire  must 
be  applied,  or  the  foramen  jDlugged  with  a  tiny  sterilised  plug. 

Owing  to  the  tendency  to   relapse,!  passive  and  active  movement 


*  In  two  of  Mr.  Heath's  cases  the  wedge  removed  included  the  mental  foramen. 

f  This  relapse  is  more  likely  if  the  wedge  is  not  removed  well  in  front  of  all  cicatrices. 
Thus,  Mr.  Heath  QDis.  and  Inj.  of  the  Jans,  p.  332)  found,  two  years  after  Esmarch's 
operation  for  complete  closure  of  the  jaws,  that  the  interval  between  the  left  molars  had 
•diminished  from  g  to  g  inch,  and  that  between  the  lateral  incisors  from  |  to  J  incli. 
Mr.  Heath  thought  that  in  this  case  he  had  not  been  sufficiently  careful  to  make  the 
bone  section  entirely  in  front  of  the  cicatrices. 
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should  l)e  made  use  of  earl}',  and  at  first,  if  needful,  with  the  aid  of  an 
ana3sthetic. 

The  operation  should  be  performed  earl}-  in  cases  where  cicatrisation 
after  severe  ulceration  is  leading  to  increasing  fixity  of  the  jaw,  ulti- 
mately needing  operative  interference. 

That  well-known  surgeon  Mr.  Swain,  of  Plymouth,  who  advocates 
Esmarch's  operation  strong]}^,  as  preferable  to  the  operation  on  the 
condyle,  published  a  most  successful  case  (Lancet,  vol.  ii.  1894,  p.  189), 
in  \A'hich  he  operated  on  both  sides  simultaneously,  bj^  a  modification  of 
Esmarch's  operation. 

The  jaws  had  been  closed,  after  scarlet  fever,  for  thirteen  years.  An  incision 
about  an  inch  and  a  half  long  was  made  just  at  the  angle  of  one  jaw,  and  then  on  the 
other  side,  parallel  with  the  line  of  the  jaws,  the  point  of  the  angle  being  at  the  centre 
of  the  incision.  The  knife  was  carried  at  once  down  to  the  bone.  With  a  raspatory 
the  whole  of  the  periosteum  on  the  outer  and  inner  surface  of  the  angle  of  the  jaw  was 
lifted  from  the  bone,  together  with  the  insertions  of  the  niasseter  and  internal  pterygoid. 
A  narrow  saw  was  then  applied,  and  a  triangular  piece  of  bone  removed,  including  the 
angle  of  tlie  jaw,  and  measuring  at  its  base  abotit  one  inch. 

Mr.  Swain  thus  compares  his  modification  of  Esmarch's  operation, 
with  removal  of  the  condjde :  "Prom  an  anatomical  point  of  view 
there  can  be  no  doubt  that  the  operation  is  a  far  simpler  one.  The 
incision  is  so  placed  behind  the  angle  of  the  jaw  as  to  be  hardly 
perceptilile.  The  careful  raising  of  the  periosteiim  from  the  bone 
not  onl)^  renders  the  future  steps  of  the  operation  almost  bloodless, 
but  affords  great  support  to  the  central  portion  of  the  jaw,  especially 
when,  as  in  my  case,  both  sides  are  operated  upon  simultaneously. 
The  ou]y  really  important  parts  divided  are  the  inferior  dental 
artery  and  nerve.  Prom  the  artery  there  is  little  or  no  hgemorrhage, 
and  should  it  occur  it  is  easil}-  controlled  by  plugging.  The 
division  of  the  nerve  is  absolutely  of  no  importance,  the  only  result 
being  slight  anassthesia  over  the  chin.  The  division  of  the  bone  at  the 
angle  sets  free  the  whole  of  the  masticatory  apparatus  of  the  lower  jaw, 
which  can  be  at  once  opened  to  its  full  extent.  The  subperiosteal 
method  preserves  the  attachment  of  the  masseter  and  internal  pterygoid 
to  the  inner  surface  of  the  angle,  thus  keeping  intact  the  two  elevator 
muscles.  If  a  sufficiently  large  wedge  is  removed  the  danger  of  relapse 
is  very  remote."  Mr.  Swain  collected  in  his  paper  nineteen  other  cases 
of  operation  for  closure  of  the  jaws,  of  which  twelve  were  cases  of  re- 
moval of  the  condj-le  or  portions  of  the  neck.  In  very  few  of  the  former 
was  the  result  comparable  with  that  obtained  by  Mr.  Swain  in  his  case. 

Suturhuj  of  a  Displaced  Inter-artictdar  Fihru-cartilafje. — Where  sub- 
luxation of  the  cartilage  does  not  yield,  as  it  usually  will,  to  blistering, 
tonics,  A'c,  and  troublesome  clicking  and  catching  of  the  jaw  persist, 
l^rof.  Annandale  has  twice  successfully  operated  as  follows  (Yvcwicef,  1887, 
vol.  i.  p.  411):  An  incision  about  three-quarters  of  an  inch  long  is  made 
over  the  posterior  margin  of  the  external  lateral  ligament,  and  carried 
down  to  the  capsule.  Bleeding  having  been  stopped,  the  capsule  is 
opened,  and  the  fibro-cartilage  seized  and  drawn  into  position,  then 
secured  by  catgut  to  the  periosteum  and  other  tissues  at  the  outer 
margin  of  the  joint. 


CHAPTER    VIII. 
OPERATIONS   ON   THE   LIPS. 

HARE-LIP    AND    OTHER    PLASTIC    OPERATIONS    ON 

THE    LIPS. 

HARE-LIP  (Figs.    141   to   156). 

Best  Time  for  Operation.— Any  time  after  the  second  or  third  mouth. 
For  most  cases  tlie  third  to  the  sixth  month  is  the  best.  All  should  be 
over  by  the  seventh  month,  when  dentition  begins. 

With  regard  to  operations  at  an  earlier  or  later  date  than  the  above, 
it  is  interesting  to  note  what  Sir  W.  Fergusson,  whose  experience  was 
unrivalled,  advocated  with  a  riper  expei^ience.  Thus,  in  his  Practical 
Surgery  (fourth  ed.  p.  573,  1857),  he  wrote  :  "  I  have  myself  operated  very 
frequently  within  the  iirst  three  weeks";  and  a  little  later,  "  From  all 
\\-\j  reflections  and  experience  on  the  cjuestion,  I  am  more  than  ever 
disposed  to  recommend  a  veiy  early  operation."  In  his  Roijal  Colletje  of 
iSurgeons  Lectures  on  the  Progress  of  Anatomy  and  Surgery  (1867),  with 
an  experience  of  between  300  and  400  cases,  he  w^rote :  "I  decidedly 
prefer  about  the  end  of  the  first  month."  Writing  later  on  {Brit.  Med. 
Journ.,  1874,  vol.  i.  p.  403),  Sir  William  stated  that  his  favourite  time 
was  from  ''  three  weeks  to  three  months." 

While  the  rule  of  British  surgery  is  to  get  the  operation  over  before 
dentition,  many  German  surgeons  defer  taking  any  steps  till  the  child 
has  entered  on  the  second  year.  Thus,  Prof.  Billroth*  announced  his 
practice  as  follows  : — "  Unless  the  parents  virgently  demand  an  operation 
as  early  as  possible,  I  generally  prefer  to  operate  on  children  when  they 
are  more  than  one  year  old.  I  always  advise  this  in  strong  children 
with  complicated  hare-lips,  especially  when  the  inter-maxillary  bcmes 
are  displaced  and  the  hare-lip  is  double.  I  have  been  particularly 
satisfied  with  the  results  of  operation,  as  far  as  appearance  is  concerned, 
on  children  at  rather  later  periods  of  life  and  in  adults."  Some  further 
remarks  of  Prof.  Billroth  are  quoted  at  p.  417. 

My  reasons  for  deferring  the  operation,  as  a  rale,  till  after  the  third 
month,  are : 

I.  The  difficulties  of  getting  children  with  hare-lip  to  take  sufficient 
food  are  exaggerated.  A'ery  often,  irnless  the  palate  is  cleft  in  addition, 
these  children  can  suck  well,  and  are  in  good  condition.  When  the 
palate  is  also  cleft,  a  serious  difficulty  may  arise  from  the  food  passmg 

*  Clin.  Surf/.,  Syd.  Soc.  tiausl.,  p.  78. 
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into  the  nose,  but  this  may  be  usually  met  by  careful  feeding  ^^•ith  a 
small  spoon  put  well  back,  if  a  sucking-bottle  with  a  large  teat  and  a 
good-sized  hole  in  it  fails  (p.  428).  This  it  will  very  rarely  do,  if  slowly 
raised  so  as  to  give  a  little  milk  each  time.  Sometimes  it  is  best  to 
have  the  child  raised  when  fed.  The  mother's  milk  should  always  be 
drawn  and  given  when  possible. 

When  the  child  really  cannot  get  sufficient  nourishment,  and  is 
marasmic  from  this  cause  only,  the  surgeon  may,  of  course,  operate  before 
three,  or  even  two,  months.  But  a  child  that  is  daily  wasting  is,  daily, 
less  and  less  able  to  meet  the  strain  entailed  by  the  operation,  and 
consequent  repair.  This  should  be  clearljr  understood  by  the  friends, 
and  also  the  following  fact : 

2.  It  is  not  uncommon  for  children  ^^•ith  hare-lip  to  die  soon  after 
birth  from  causes  quite  apart  from  this  deformity — viz.,  diarrhoja,  lung- 
trouble,  exhaustion.  In  other  words,  many  children  with  hare-lip  suffer 
also  from  atrophy  and  wasting.  In  such,  operation  is  unadvisable. 
It  will  not  mend  matters,  and  death  will  be  put  down  to  it,  and  not  to 
the  above  causes,  which  would  have  destroj^ed  the  child  in  any  case. 
In  another,  smaller,  class  of  cases  the  operation  itself,  chietl}^  from  the 
pain  it  causes  in  a  A\eak]y  child,  seems  to  start  a  process  of  fatal 
wasting. 

3.  As  stated  by  Sir  T.  Smith  {LoMcet,  1867,  vol.  ii.  p.  761),  "The 
operation  can  be  done  much  more  perfectly  and  artistically  on  a  young 
child  than  on  a  new-born  infant,  the  parts  being  larger,  more  fleshy,  and 
more  easily  handled."     Sutures  also  cut  out  less  readily. 

4.  For  the  first  few  weeks  of  life  the  child  has  scarcely  got  over  the 
change  from  intra-uterine  to  extra-uterine  life,  the  digestion  is  not  j&t, 
so  to  speak,  in  full  swing,  and  a  very  slight  shock  may  be  too  much  for 
the  low  vitality  of  this  period. 

Condition  of  the  Hare-lip. — Before  operation,  the  following  must  be 
inquired  into.  Is  the  cleft  single  or  double  ?  If  single,  is  it  simple — ■ 
i.e.,  without  involving  the  nose,  and  without  fissure  of  the  palate  ?  Are 
the  sides  equal  and  acute-angled,  or  divergent  and  unequal  ?  Other 
sources  of  difficult}^  are,  much  flattening  of  the  nose  fi'om  the  septum 
being  adherent  and  dragged  over  to  the  superior  maxilla  on  one  side, 
and  the  ala  of  the  opposite  side  being  spread  out  and  stretched  over  the 
upper  part  of  the  fissure.  Or  the  edges  of  the  lip  are  widely  apart,  and 
by  no  means  to  be  approximated,  the  alee  being  so  widely  separated  that 
lines  let  fall  vertically  through  them  onl}^  just  come  within  the  angles 
of  the  mouth. 

Other  more  general  points  will,  of  course,  be  remembered  as  influenc- 
ing the  result  of  the  operation.  Amongst  these  are,  the  digestive  and 
sleeping  power  of  the  infant ;  its  family  history  ;  the  existence  of  anj'- 
weakening  condition,  such  as  otorrhoea  ;  and,  by  no  means  least,  the 
good  sense  and  patience  of  the  nurse. 

The  Single  Hare-lip  operation  and  the  one  applicable  to  the 
largest  number  of  cases  will  be  first  described  fullj^,  and  then  some 
other  modifications. 

(i.)  The  Usual  Operation  (Fig.  141). — The  child  being  wrapped  in  a 
towel,  mummy-wise,  to  ensure  the  hands  being  secured  if  it  "come 
to'"  prematurely,  A. C.E.  or  ether  is  given  fully,  and  the  head  is  held 
suitabh^  presented  to  the  operator  by  an  assistant,  whose  hands,  at  the 
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same  time,  make  pressure  upon  the  facial  arteries  as  they  cross  the  jaw. 
The  lips,  and,  it'  needful,  the  aho  also,  are  now  freely  separated  from 
the  subjacent  bones  to  allow  of  their  coming-  together  without  tension. 
During  this  step  the  knife  should  be  kept  very  close  to  the  bone,  other- 
wise the  haMiiorrhage  will  be  free.  Unless  this  step  be  thoroughly 
carried  out,  the  tension  on  the  sutures  a  little  later  will  be  certain  to 
interfere  with  successful  union.  To  render  the  separation  efficient  the 
knife  must  sometimes  be  carried  quite  up  to  the  infra-orbital  foramina, 
while  the  ala3  nasi  must  also  be  thoroughly  separated  so  that  any 
flattening  and  distortion  of  the  nostril  ma}^  be  rendered  shapel}-. 

If  one  maxillary  bone  project  inconveniently  beyond  its  fellow,  it 
must  now  be  forced  back  into  place  with  the  finger  and  thumb,*  or  with 
non-serrated  forceps  covered  with  thin  drainage-tube.  The  bone  should 
be  felt  to  crack  A\'hen  this  is  done  ;  otherwise,  if  merely  bent  back,  it 
springs  forward  again  and  causes  tension  on  the  flaps. 

If  it  is  really  necessary,  as  in  an  older  patient,  the  anterior  plate  of 
the  bone  must  be  divided  with  strong  scissors  or  a  very  fine  saw. 
Whichever  is  used,  care  should  be  taken  to  apph'  it  above  the  level  of 
the  tooth-sacs. 

Dr.  Rawdon  (Brit.  Med.  Journ.,  1883,  vol.  ii.  p.  724)  advises  that  this 
bone  should  never  be  interfered  with  if  the  two  halves  of  the  lip  can 
be  brought  together  over  the  projection  without  tension,  as  (i)  the 
curing  of  the  hare-lip  is  sufficient  to  diminish  the  gap  and  depress  the 
projection,  and  as  (2)  b}'  interfering  with  it  a  low  condition  of  septi- 
caemia may  be  set  up.  Dr.  Rawdon's  advice  should  be  carefully  followed. 
The  bone  can  almost  alwa}"s  be  forced  into  place,  without  any  cutting, 
at  the  early  age  at  which  cases  of  hare-lip  are  usually  operated  upon. 
And  the  danger  of  septiceemia  in  a  wound  which  cannot  be  kept  aseptic 
is  not  a  remote  one  in  an  infant  of  low  vitality. 

The  edges  of  the  cleft  are  noAv  pared.  This,  the  most  important  part 
of  the  whole  operation,  must  be  done  carefully,  and  thoroughly  as  well. 
The  surgeon  seizes  the  lower  angle  of  each  flap  alternately,  either  with 
his  left  forefinger  and  thumb,  or,  if  the  parts  are  very  small  and  slippery, 
with  tenaculum-forceps,  which  should  not  hold  the  soft  parts  too  near  the 
edge,  or  they  will  tear  out  too  soon.  The  edges  being  thus  made  tense, 
the  surgeon  with  a  narrow-bladed,  small  knife  pares  them  as  widely  as 
possible  by  two  incisions,  beginning  above  at  the  upper  angle  of  the 
cleft,  curving  outwards  somewhat  as  they  descend,  quite  clear  of  the 
edges  of  the  fissure,  and  then,  in  the  lower  part,  curving  inwards  again, 
through  the  red  prolabium.  Beginners  nearly  always  make  the  mis- 
take (Fig.  141)  of  removing  only  a  thin  paring  of  red  surface.  The 
pared  surfaces  should  be  made  as  wide  as  possible,  especially  below,  in 
order  that  the  siitures  may  hold  better  and  the  lip  be  deeper.  If  one 
margin  of  the  flap  is  longer  than  the  other,  this  should  be  pared  first, 
and  after  this  its  fellow,  that  both  may  correspond.  During  this  paring, 
haemorrhage  must  be  prevented  either  by  the  assistant  who  compresses 
the  facial  Avhile  he  supports  the  head,  or  by  an  assistant  compressing 
the  coronary  artery  between  his  finger  and  thumb  at  the  corner  of  the 
mouth,  or  by  hare-lip  clamps  placed  at  the  corners  of  the  mouth. 

*  If  the  back  of  the  child's  head  is  firmly  supported,  the  thumb  of  the  surgeon  \vill_, 
usually,  quicklj'  fracture  back  the  bone  iuto  place. 
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The  assistant  who  steadies  the  head  and  keeps  pressure  on  the  facial 
arteries,  now,  with  two  fingers,  presses  the  cheeks  together,  so  as  to 
bring  the  flaps  into  apposition  while  the  surgeon  introduces  his  sutures. 
I  much  prefer  for  these,  iirst,  one  or  two  of  stout  well-soaked  salmon- 
gut,  the  lower  to  command  the  coronary  arteries,  and  passed  close  to 
the  mucous  membrane.  If  one  flap  is  still  shorter  than  the  other,  this 
stitch  may  be  passed  through  the  oj)posite  side  from  below  upwards, 
then  entered  on  the  shorter  side  at  a  point  a  little  higher  than  that  at 
which  is  left  its  fellow,  and  passed  from  above  downwards  so  as  to  tilt 
down  the  margin  which  is  the  higher,  and  bring  it  level  with  the  other. 

Fig.  141. 


(After  Whitson,  Edin.  Med.  Joitrn.,  1883,  15.  7.) 
The  dotted  line  shows  the  cleft  widely  and  freely  pared.  The  dark  one  shows 
timid  paring  close  to  the  prolabium.  The  advantages  of  the  first  incision  are — 
(i)  A  broader  lip.  (2)  Firmer  union,  as  a  greater  number  of  vascular  points  are 
cut  which  will  throw  loops  across.  (3)  A  better  grasp  for  the  sutures.  (4)  A  more 
Vertical  depth  to  the  lip,  the  two  points,  a,  a,  being  on  a  lower  level  than  b,  b.  The 
lower  ends  of  the  dotted  lines  should  have  been  shown  curved  downwards  and 
inwards  in  the  usual  way. 

This  first  stitch  being  passed,  and  the  chief  fear  of  bleeding  removed, 
three  or  four  others  of  finer  gut  or  horsehair*  are  inserted,  one  being- 
placed  in  the  free  margin  of  the  lip  to  keep  the  wound  carefully  closed 
here  against  the  entrance  of  milk,  saliva,  &c.  In  adjusting  the  top 
stitch  care  must  be  taken  that  it  does  not  too  much  depress  the  tip 
of  the  nose,  if  the  cleft  has  been  one  running  vip  into  the  nostril.  All 
the  chief  stitches  should  be  inserted  with  very  fine  needles,  one-third  of 
an  inch  from  either  side  of  the  cleft. 

It  will  be  gathered  from  the  above  that  I  do  not  advise  the  use  of 
hare-lip  pins.  They  are  useful,  no  doubt,  in  promoting  close  and 
accurate  union  where  the  parts  come  together  easil}^,  but  at  the  expense 
of  the  risk  of  sloughing  and  scars  even  here  ;  Avhere  tension  is  con- 
siderable, this  risk  is  very  much  increased.  The  surgeon  will,  I  think, 
do  more  wisely  who  adopts  the  sutures  already  described,  preventing 
tension  by  freely  separating  the  soft  parts  from  the  bone.  If  pins  are 
iTsed  they  should  be  far  slenderer  than  those  usually  sold;  the  first 
should  be  inserted  low  down  so  as  to  command  the  coronary  arteries, 
and,  if  one  side  of  the  cleft  is  shorter  than  its  fellow,  the  pin  should  be 
passed  so  as  to  draw  it  down,  in  the  manner  already  described.  The 
pins  must  be  removed  at  the  end  of  forty-eight  hours,  or  scar-points 
will  be  left.  And  in  feeble  children  the  above  time  is  too  short  for 
firm  union  to  have  taken  place. 

*  Silic  should  not  be  used,  from  its  tendency  to  become  septic  here. 
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The  sutures  being  tied,  the  nostrils  are  cleared  of  any  clots,  some 
iodoform  and  collodion*  are  painted  on  evenly  over  the  wound,  and  the 
following  dressing  applied  : 

Fig.  142. 


Single  hare-lip,  with  wide  cleft,  tlie  two  sides  widely  divergent  and 
not  on  the  same  level. 

A  piece  of  iodoform  or  sal  alembroth  gauze  two  layers  thick  should 
'be  cut  before,  of  appropriate  size  and  of  butterfly  shape,  so  that  one 
-vving  can  be  fixed  upon  each   cheek,  while  the  uniting  portion,  just 

Fig.  143. 


The  same  case,  three  weeks  after  operation.  The  lip  is  hroad  and  deep,  and  the 
red  line  level.  The  septum  is  still  a  little  dragged  down.  The  patient  was  a  healthj' 
country  infant,  with  a  devoted  mother,  sent  me  hy  Dr.  Eoland  Cox.  of  Kiutbury, 
Hungerford.     Both  this  and  Fig.  142  are  from  jjhotographs. 

*  The  collodion  will  iiot  only  help  to  hold  the  parts  together,  but  will  prevent  milk, 
saliva.  •Sic.,  from  getting  between  the  flaps. 
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the  width  of  the  lip,  passes  over  the  wound.  This  dressing  is  secured 
in  place  with  collodion,  and,  while  it  is  being  adjusted,  an  assistant 
holds  the  cheeks  forwards,  a  position  which  must  be  maintained  until 
the  collodion  is  firm.  For  this  most  useful  dressing,  which  keeps  the 
parts  together  and  protects  them  from  saliva,  &c.,  I  am  indebted 
to  Mr.  Rose  {Hare-lip  and  Cleft  Palate,  p.  84).  It  is  as  efficient  as 
it  is  simple. 

In  the  after-treatment,  the  wound  may  be  looked  at  on  the  second  or 
third  day,  the  stoutest  salmon-gut  or  silver  wire  removed  on  the  fourth 
day,  and  the  others  left  in  much  longer.  A  camel's-hair  brush  is  the 
best  way  of  cleansing  the  wound.  On  each  occasion  the  cheeks  must 
be  most  carefullj-  supported,  while  a  similar  dressing  to  that  described 
above  is  applied. 

One  point  of  great  importance  is  not  alluded  to  in  surgical  works,  and 
that  is.  that  in  some  cases  of  hare-lip  death  from  dyspnoea  maj'  take 
place  ver}-  soon  after  the  operation.  Thus,  where  the  cleft  has  been  a 
large  one,  and  the  upper  lip  when  restored  is  tight,  when  it  overhangs 
the  lower,  if  the  nostrils  are  flattened  and  partially  closed  by  the 
operation,  owing  to  the  tension  of  the  parts,  so  little  breathing  space 
may  be  left  that  temporary  interference  with  respiration  may  occur, 
with  grave  and  even  fatal  results  before  the  breathing  can  be  accom- 
modated to  the  altered  circumstances,  and  before  the  parts  dilate  and 
stretch. 

The  first  case  that  drew  my  attention  to  this  accident  occurred  in  the  early  part 
of  1887,  at  Guy's  Hospital.  I  had  operated  on  an  infant,  aged  three  months,  having  a 
large  cleft  with  unequal  sides  and  going  through  the  alveolar  margin,  the  two  halves 
of  these  being  on  different  levels.  The  projecting  alveolus  was  broken  back  into 
position,  pared,  and  stitched  with  chromic  catgut  to  its  fellow.  The  edges  of  the 
cleft  were  then  pared  and  united.  They  came  together  excellently,  the  wide  cleft 
being  replaced  by  a  deep  upper  lip.  One  nostril  was  rather  chink-like.  About  half 
an  hour  after,  whilst  I  was  engaged  in  another  operation,  a  message  came  that  the 
child  was  livid  and  dying.  I  had  the  child  at  once  brought  to  me  in  the  theatre; 
the  strapping  was  removed,  the  tongue  carefully  drawn  forward,  and  artificial 
respiration  performed.  The  child  quickly  came  to  and  began  to  ciy,  though  not  very 
vigorously.  Three-quarters  of  an  hour  later  its  breathing  again  failed,  and,  though 
Mr.  Wacher,  the  senior  house-surgeon,  at  once  repeated  the  artificial  respiration,  he 
was  unable  to  resuscitate  the  child.  At  the  necropsy  no  clot  was  found  in  the  fauces, 
nor  anything  wrong  beyond  the  suddenly  occluded  oral  passage. 

I  find  that  my  old  friend  G.  A.  Wright,*  of  Manchester,  has  recorded 
two  such  cases  : 

The  children  here  were  aged  three  and  five  weeks  respectively,  the  hare-lips  double ; 
in  one,  after  the  operation,  the  lower  lip  was  drawn  in  so  much  as  to  leave  but  a 
small  opening,  but  there  was  not  apparently  any  dyspnoea.  In  one  case  dyspnoea 
came  on  suddenly,  and,  as  no  relief  followed  on  pulling  the  tongue  out,  tracheotomy 
and  artificial  respiration  were  performed.  The  child  came  round,  but  a  few  hours 
later  the  breathing  failed  again,  and  death  ensued.  In  the  second  case,  the  child 
was  found  dead  in  the  night.  -  The  cause  of  death  was  probably  valve-action  of 
the  lower  lip." 

*  Abstracts  of  Cases  treated  at  the  Fendlebury  Hospital,  1885,  p.  146.  In  his 
Abstracts  for  1883,  Mr.  Wright  records  a  case  in  which,  after  an  operation  for  hare-lip, 
there  was  so  much  dyspnoea,  from  the  tongue  clinging  to  the  roof  of  the  mouth  at 
each  inspiration,  "  that  it  had  to  be  pulled  out  and  fastened  by  a  ligature." 
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Mr.  Rose  (loc.  siijirn  cil.,  p.  85)  draws  attention  to  the  need  ot"  the 
nurse  depressing  the  lower  lip  i'reqnently  with  the  index  linf^er.  or 
by  painting  on  a  strip  of  collodion  between  the  lip  and  the  chin,  until 
the  child  has  become  accustomed  to  the  diminished  oral  aperture, 
otherwise  the  efforts  to  draw  air  through  the  closed  mouth  will  tend 
to  disturb  the  wounded  surfaces. 

In  a  fe^v  cases  of  hare-lip  where  the  divergence  is  great,  and  where 
the  sides  of  the  cleft  are  very  unequal,  the  following  operations  may 
be  made  use  of,  but  it  will  be  found  that,  on  the  whole,  the  first- 
mentioned  is  not  only  the  quickest  performed,  but  also  gives  the  best 
results  in  the  largest  number  of  cases,  as  long  as  the  flaps  have  been 
freel}'  separated  from  the  jaws  and  the  edges  broadly  pared.  Operations 
for  hare-lip  are  not  common  enough  to  give  every  surgeon  a  large 
individual  experience  in  this  special  line.  As  the  one  that  I  have 
first  described  is  that  best  adapted  to  the  largest  number  of  cases, 
I  advise  my  younger  readers  to  attain  skill  by  practising  it  on  every 
occasion. 

(ii.)  Operation  of  Clemot*  or  Malgaigne  (Figs.  144.  145). — The 
edges  are  pared  down  to.  biit  not  beyond,  the  red  lines:  the  Haps  thus 

Fig.  144.  Fig.  i45- 


(Nelatou. 


detached  abo^•e  are  turned  down^^■ards  and  kept  out  of  the  cleft  ^ith 
a  probe.  The  upper  part  of  the  cleft  is  then  sewn  together  with 
the  sutures  already  advised,  while  the  projecting  point  is  shortened 
as  required  with  a  pair  of  sharp  scissors  and  united  with  one  or  two 
points  of  horsehair.  The  chief  objection  to  this  method  is,  that,  unless 
great  care  is  taken,  a  little  skin,  imperceptible  at  first,  but  showing 
wdiite  after  a  time,  may  remain  below  the  red  line,  or  as  a  break  in 
it.  Again,  the  projection  is  very  liable  to  get  in  the  way  during 
feeding. 

Where  the  divergence  is  more  marked,  and  the  sides  of  the  cleft 
very  unequal,  the  following  may  be  made  use  of. 

(iii.)  Method  of  Mirault  {Figs.  146,  147). — On  the  side  which  is 
the  more  vertical  of  the  two  an  incision  is  to  be  made  downwards 
and  outwards  from  the  apex  of  the  cleft  to  the  junction  of  skin  and 
mucous  membrane,  so  as  to  leave  a  flap  on  this  side  free  above,  but 
attached  below.  The  other,  more  sloping,  side  is  then  freely  pared 
throughout  its  extent  from  the  apex  downwards  and  outwards.  Any 
adhesions  of  the  lii)s  to  the  gums  being  then  thoroughly  separated, 
the  flap  is  brought  across  and  attached  to  the  pared  opposite  side 
with  the  sutures  already  mentioned. 

*  M.  Nelaton  (^Pathol.  Chirvrij.,  t.  iv.  p.  496)  states  that  M,  Malgaigne  here  imitated 
M.  Clemot,  of  Eochfort. 
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If  tliis  method  be  made  iTse  of,  the  Hajj  must  not  be  a  mere  "i)aring, 
but  cut  as  thick  and  succulent  as  ])0ssible,  and  the  o])i)osite  side  must 
be  thorouglil}^  and  widely  refreshed. 


Fig.  146.* 


Fig.  147. 


(NJlatou. 


(Ne'latoii. 


Figs.  148  and  149  show  a  modification  of  the  above,  introduced  by- 
Mr.  E.  Owen  {Lancet,  1887,  vol.  ii.  ]).  361).  The  right  lip  is  first  widely 
pared.     To  free  the  flap  which  is  to  be  brought  across  from  the  left 


Fig.   148. 


Fig.  149. 


(Owen.) 


Li 


(Owen.) 


side,  the  incision  is  first  made  as  usual  from  a  to  C.  and  then  outwards. 
The  object  of  this  outward  prolongation  is  to  enable  the  flap  to  lie  level 
smoothly  when  it  is  brought  over — i.e.,  without  kinking,  to  which  there 
is  otherwise  a  tendency. 

(iv.)   Method,  of  Nelaton  (Figs.  150,  151). — This  gives  another  means 
of  substituting  a  protuberance  for  the  cleft.     An  incision  resembling  a 


Fig.  150. 


Fig.  151. 


(Nelatou.) 


(Nelaton.) 


V  reversed  is  made  around  the  upper  angle  of  the  cleft.  By  this  means 
the  red  edge  of  the  cleft  is  separated  from  the  two  halves  of  the  lip, 
except  at  each  corner  below.  This  red  edge  is  next  turned  downwards, 
or  reversed  so  that  the  /\-shaped  wound  becomes  diamond-shaped.  The 
bleeding  surfaces  are  then  brought  together  by  the  means  already  given. 
Mr.   Holmes   {loc.  infra  cit.)   considers   that   Nelaton's   operation   is 


*  The  sides,  especially  the  one  which  is  refreshed  throughout  its  whole  extent,  should 
be  pared  as  in  Fig.  147 — that  is,  somewhat  angularly — so  as  to  promote  the  adjustment 
of  the  flaps,  as  it  were  by  interlocking. 
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peculiarly  adapted  in  clefts  wWwh  do  not  extend  tln-cmo-h  the  wliolf 
depth  ot"  tile  lip.  luit  terminate  at  some  distance  from  the  nostril. 
These  instances  are  rare,  but  Mr.  Hohnes  further  points  out  that  in 
cases  where  an  unsightly  notch  is  left  behind,  if  there  be  not  nnich 
cicatrisation  ai'ound  the  incision,  the  deformity  may  be  almost  certainly 
remedied  by  this  operation. 

Fui.   152. 


a.  h.  c. 

Konig's  operation  for  single  hare-lip.     (Tillmanns.) 

The  operations  of  Konig  and  Hagedorn  are  explained  by  the  figures 
which  illustrate  them. 

Fk;.   153. 


Hagedorn's  operation  for  single  hare-lip.     (Tillmanns.) 

Occasionally,  after  an  operation  for  hare-lip,  the  new  lip  is  too  small 
and  the  lower  one  unduly  prominent,  conditions  sometimes  inseparable 
from  operations  upon  wide  clefts.  If  this  deformity  prove  likely  to  be 
permanent,  it  may  be  remedied  later  on  by  taking  a  wedge  from  the 
lower  lip  and  careful  adjustment  of  the  gap  (Owen,  Surgical  Diseases- 
of  Children,  third  edit.  p.  227). 


DOUBLE    HARE-LIP  (Figs.  154,  155,  156). 

This  is  often  easier  of  cure  than  single  hare-lip  with  very  divergent 
sides  and  the  alveolar  margin  cleft  and  its  two  parts  on  unecjual  levels. 
For  in  double  hare-lip  the  mischief  is  often  symmetrical,  and  the  sides 
less  divergent. 

Sir  T.  Smith  (loc.  supra  cit.,  p.  799)  gives  the  three  following 
varieties  of  hare-lip  which  are  met  with  here  and  which  are  of  practical 
importance  : 
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(a)  AVhen  the  p re-maxillary  bone  is  in  situ,  and  the  two  clefts 

are  simple  and  fairly  bilateral. 
(/3)  AVhen  the  jDre-maxillary  bone  is  separated  from  the  rest  of 
the  jaw  and  projects  forwards,  in  some  cases  slightly,  in 
others  being  attached  to  the  vomer  and  hanging  from  the 
tip  of  the  nose. 
(7)  When  the  pre-maxillary  bone  is  small  and  ill-developed,  and 
when  the  clefts  are  widely  gaping. 
The  first  two  of  these  require  notice. 

(a)  If  the  pre-maxillary  bone  is  in  jiroper  position,  the  skin  over  it  is 
freed  from  its  attachments  behind  and  pared  to  a  point.  The  sides  of  the 
cleft  are  next  pared  from  above  downwards  (as  in  Figs.  141,1 54),  and  the 
parts  brought  together  by  transfixing  the  sides  and  the 
central  flap  with  a  silver  wire  sutnre,  every  care  being 
taken  to  keep  the  central  piece  well  down.  Horsehair 
and  salmon-gut  sutures  are  also  used  as  well.  As  the 
central  jnece  is  always  shorter  than  the  lip  itself,  the 
resulting  wound  is  Y-shaped,  and  it  is  the  side  flaps 
which  meet  each  other  in  the  middle  line  below.  Care 
must  be  taken  to  free  the  central  flap  right  up  to  the 
nose,  and  not  to  depress  it  too  much  with  the  sutures, 
otherwise  the  nose  will  be  flattened. 

(3)  Cases  in  Avhich  the  pre-maxillary  bone  is  separated  from  the 
maxillae,  projecting  forwards,  sometimes  being  even  attached  to  the 
very  tip  of  the  nose. 

The  question  of  removing  or  leaving  the  pre-maxillary  bone 
arises  here,  and  the  ver}^  best  authorities  have  differed  widely.     ^lany 

Fig.  155. 


(Nelatou.) 


Hagedoni's  operation  for  double  bare-lip. 

have  advised  its  removal,  if  it  projected  much,  because  (i)  pressing  it 
back  is  difficult  and  unsatisfactory ;  (2)  if  it  be  pressed  back,  it  rarely 
unites  by  bone  ;  (3)  in  such  a  case  it  will  act  as  a  wedge,  preventing 
closure  of  the  alveolar  arch  and  palate-fissure  ;  (4)  the  teeth  in  it  (the 
central  incisors)  cannot  be  relied  upon  to  come  through  usefully  ;  and 
(5)  a  dentist  can  fit  a  plate  that  will  answer  the  purjiose  quite  as  well.  On 
the  other  side,  Mr.  Holmes*  argues  thus  :  "  It  is  of  the  highest  importance 
to  preserve,  if  possible,  this  portion  of  bone,  for  these  reasons:  (i)  if 
the  bone  be  removed  there  must  be  a  permanent  gap  through  the  hard 


*  Snrf/.  Dis.  of  Children,  p.  108. 
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]);ilatt\  (2)  There  must  also  lie  a  llatteiiiiu^-  and  iiialpositinn  of  the 
ui)]ier  li]),  in  consequence  of  its  having-  lost  its  bony  support;  and  from 
this  llattening  of  the  upper  jaw  it  will  result  that  the  lip  will  ]je  very 
short  and  tense,  and  the  patient  extremely  '  under-hung,'  a  very  un- 
pleasing  deformity  "  (Fig.  1 56).  To  this  I  would  add  two  more — that 
<3)  the  presence  of  this  bone  is  needful  for  the  presei'vation  of  the  due 
width  and  arch  of  the  lione.  and  (4)  that  such  an 
arch  will  l)est  carry  artilicial  teeth,  if  any  are  needed  Fic  156. 

owing  to  the  unsatisfactory  eruption  of  the  natund 
ones.  Thus  most  surgeons  will  prefer  to  follow 
Mr,  Holmes'  advice.  Mr.  Holmes,  a  little  later, 
goes  on  to  say  that  in  a  few  cases  it  may  be  neces- 
sar}^  to  sacrilice  the  bone— e.f/.,  where  it  is  very  far 
forward,  very  much  out  of  proportion  to  the  neigh- 
bouring parts,  and  the  child  very  weak. 

I  am  of  opinion  that,  if  the  following  points  be 
attended  to,  the  pre-maxillary  bone,  however  ad- 
vanced and  firmly  based,  can  be  replaced  and  pre- 
served ;  weakness  on  the  part  of  the  child,  which  is 
undoubtedly  a  matter  of  grave  consideration  in  cases 
like  this  where  the  loss  of  blood  is  considerable,  is 
best  met  by  doing  the  operation  in  tM'o  stages — in 
other  words,  being  content  to  first  get  this  bone 
replaced,  and  leaving  the  uniting  of  the  soft  parts  (Hulmes.j 

till  another  time. 

^Vhere  the  stalk  of  attachment  of  the  pre-maxillary  bone  is  slender, 
and  Avhere  there  is  plenty  of  room  between  the  two  maxillte,  it  may 
often  be  broken  back  into  place  by  the  operator  supporting  with  his  left 
hand  the  back  of  the  child's  head,  and  then  with  his  right  thumb  sharj^lj' 
fracturing  back  the  bone.  This  should  be  done  thoroughly,  and,  if 
needful,  lay  the  aid  of  non-serrated  forceps  covered  with  drainage-tube, 
or  bone-forceps  may  be  applied  to  the  stalk  in  front  and  also  behind  till 
it  is  almost  completely  cut  through.  If  now  it  can  be  replaced,  but 
tends  to  come  forward  again,  it  should  be  sutured,  on  one  side  at  least, 
to  the  maxillas  with  chromic  catgut  or  carbolised  silk,  or  wire. 

If  the  maxillary  bones  on  one  side  or  both  are  in  the  way,  and  prevent 
the  replacing  of  the  pre-maxillary  bone  after  it  has  been  detached  suffi- 
ciently, or  if  this  is  too  voluminous,  its  sides  must  be  cut  away  and  the 
maxillge  also  pared  till  the  central  piece  can  be  pushed  back  between 
them  and  retained  with  a  suture,  as  above  advised. 

A  severer  method — one,  therefore,  ^vhich  should  only  be  tried  when 
all  other  means  of  replacing  the  pre-maxillary  bone  have  failed — is  to  cut 
a  wedge-shaped  gap  out  of  the  septum  nasi  and  to  press  or  fracture  the 
partially  detached  bone  into  the  gap.  Some  have  passed  a  suture* 
through  the  septum  before  the  w^edge  is  cut  out,  and  then  united  the 
ends  over  the  pre-maxillary  bone  to  keep  it  in  place. 

The  hasmorrhage  may  be  very  free  in  these  cases  where  very 
vascular  bones  are  cut  through.  I  have  generally  found  that  it  is  at 
once    arrested  by   suturing  the  bones,   but  in   some   cases  it  may  be 


*  If  he  do  this  the  surgeon  must  be  provided  with  needles  of  different  curves.     Sir.al] 
curved  ones  in  a  holder  offer  more  variety  than  those  in  handles. 
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needful  to  apply  a,  fine  point  of  actual  cautery  or  of  the  thermo-cautere  ; 
if  this  has  been  necessary,  and  if  the  child  is  very  weakly.  septica?mia 
may  easily  follow. 

No  cutting  is  to  be  employed  here,  if  it  can  possiljly  be  avoided.  The 
objections  to  this  step  are  given  at  p.  407. 

It  is  absolutely  necessary,  by  some  means  or  other,  to  get  the  pre- 
maxillary  bone  quite  back  and  to  make  it  stay  there,  as  otherwise  the 
soft  parts  over  the  projecting  bone,  or  the  line  of  union,  which  often 
comes  just  opposite  to  it,  Avill  be  pressed  upon  and  give  way. 

So,  where  the  surgeon  is  unable  to  get  the  bone  back  by  any  method, 
he  may  follow  the  advice  of  Sir  W.  Fergusson,*  and,  incising  the  mucous 
membrane  over  the  bone,  separate  this  sufficientlj'  to  introduce  a  small 
gouge  about  a  quarter  of  an  inch  broad,  scoop  out  the  temporary  in- 
cisors, and  cut  away  the  wall  of  bone,  which  for  the  first  eight  weeks 
consists  of  merely  a  few  plates.  By  this  the  projection  is  removed,  and 
the  tissues  which  remain  oifer  no  obstruction  to  the  imion  of  the  lip 
in  front.  Only  the  mucous  membrane  and  some  periosteum  are  left  to 
form  a  soft  cushion  behind  the  united  lip.t  Furthermore,  by  this  means 
the  loss  of  blood  is  diminished. 

Causes  of  Failure  and  Death  after  Hare-lip  Operations. — Amongst 
the  commonest  of  these  are — (i)  Feeble  vitality.  Marasmus.  Many 
infants  die  after  hare-lip  operations,  biit,  while  the  effect  of  loss  of  blood 
and  of  pain  must  not  be  lost  sight  of,  in  most  of  the  fatal  cases  death 
is  due,  not  to  the  operation,  but  to  feeble  vitality.  Whether  operated 
on  or  not,  the  majority  of  these  cases  would  have  died  in  infancy. 
(2)  Hfemorrhage.  This,  if  serious,  is  due  eitlier  to  very  free  separation 
of  the  flaps  in  a  weakly  child,  or  (a  cause  much  less  excusable)  to  the 
coronary  arteries  not  having  been  properly  secured.  Loss  of  blood  will 
lead  to  non-union,  but  it  may  destroy  life  rapidh'  by  a  clot  in  the  fauces 
and  upper  aperture  of  the  larynx.  One  case  has  come  to  my  knowledge 
in  which,  after  operation,  this  untoward  result  would  have  happened, 
the  child  getting  increasingly  blue  and  breathless,  had  it  not  been  for 
the  prompt  common-sense  of  the  nurse  in  charge,  who  fished  out  a  large 
clot  with  a  sponge  on  a  holder.  (3)  Bronchitis  and  broncho-pneumonia. 
(4)  Diarrhoea.  (5)  Asphyxia  (p.  410).  (6)  A  low  septic  condition, 
especially  where  the  bone  has  been  interfered  Avith  in  a  weakly  infant, 
and  under  conditions  alwa}'s  adverse  to  aseptic  healing. 

Repetition  of  Operation.— I  may  remind  m}^  ^^ounger  readers  that  in 
many  cases  a  perfect  result  cannot  be  secvired  by  one  operation.  Where 
parents  are  likely  to  be  mireasoning  and  unreasonable,  the  surgeon 
should  warn  them  of  this. 

In  cases  unfavourable  owing  to  the  malformation  or  to  the  general 
condition  (p.  406),  hare-lips  which  have  been  operated  on  often  cause 
disappointment,  however  much,  up  to  the  third  day,  they  resemble  pic- 
tures in  books.  Incomplete  closure,  below  or  above,  a  little  inequality 
in  the  levels  of  the  halves  of  the  new  lip,  some  flattening  and  closure  of 
the  nostrils — au}^  of  these  may  mar  the  first  operation.  The  more 
operations  a  surgeon  does,  the  more  diflScult  and  trying  cases  will  he 
meet  with.     He  can  scarcely  do  better  than  remember  the  words  of  the 

*  Brit.  Med.  Journ.,  lot:  supra  cit. 

f  This  cushion  can  be  stitched  to  the  maxillee,  if  needful. 
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great  suro-eon  of  Vienna;  (Billroth,  Clin.  Surtj.,  p.  79):  "Operations  on 
little  children  do  not  always  succeed  as  well  as  conld  be  wished,  on 
account  of  the  diminutive  size  and  softness  of  the  parts.  The  ilaps  of 
the  lips  cannot  always  be  adapted  as  exactly  as  desired,  and,  even  if  this 
be  satisfactorily  accomplished,  the  result  does  not  in  every  case  quite 
come  up  to  expectation,  so  that,  some  few  years  after,  further  slight 
proceedings  become  desirable,  in  order  to  improve  the  appearance." 
And  again,  a  little  later,  the  same  surgeon,  speaking  of  operations  on 
"quite  little  children,"  says:  "I  decline  to  give  any  absolute  guarantee 
with  reo'ard  to  the  result  in  such  cases." 


OTHER    PLASTIC    OPERATIONS    ON    THE    LIPS    AND    FACE 

(Figs.  157  to  178). 

These  are  very  numerous,  especially  for  the  restoration  of  the  lower 
lip  after  operations  for  epithelioma,  &c.,  injuries,  ulcerations,  and  burns. 
A  few  of  the  chief  will  be  described  here. 

It  will  be  convenient  if,  at  this  time,  I  add  some  general  principles 
which  should  govern  every  operation  of  plastic  surgery,  large  or  small. 

(i.)  The  patient  should  be  in  the  best  possible  condition  as  to  general 
vitality,  health}^  performance  of  the  chief  functions,  appetite,  &c. 

(2.)  If  the  deformity  has  resulted  from  tubercle  or  syphilis,  a  satis- 
factory condition,  both  constitutionally  and  locally,  must  have  been 
secured  by  previous  treatment.  And  it  may  be  well,  sometimes,  to 
continue  constitutional  treatment  after  the  operation. 

(3.)  The  parts  to  be  operated  upon  must  be  rendered  as  aseptic  as 
possible.  Where  the  mouth  is  involved,  this  and  the  teeth  should  be 
thoroughly  cleansed  beforehand. 

(4.)  Asepsis  should  be  maintained  as  thoroughly  as  possible  through- 
out the  operation. 

(5.)  The  flaps  should  be  taken  from  healthy  parts.  "  Under  no  con- 
sideration should  cicatricial  tissue  of  a  pale  glossy  surface  be  employed, 
for  when  its  subcutaneous  connections  are  severed  it  is  almost  certain 
to  slough,  especially  when  the  result  of  a  burn.  If  cicatricial  tissue 
exist  at  the  base  of  a  flap,  sloughing  is  quite  likely  to  occur.  Cicatricial 
tissue  at  the  border  of  a  flap  is  quite  certain  to  die,  and  its  presence 
there  must  not  be  estimated  in  computing  the  area  of  the  new  flap. 
When  the  flap  is  to  be  joined  on  three  sides  with  cicatricial  formation, 
the  base  must  be  made  large,  be  highly  vascular,  and  but  little  twisted, 
as  the  vascular  supply  at  the  sides  will  be  very  little  added  to  by  the 
new  association"  (J.  D.  Bryant,  Oj)er.  8tirg.,  vol.  i.  p.  507)- 

(6.)  Each  flap  must  be  cut  thick  enough,  carrying  with  it  the 
siibcutaneous  tissue,  and  large  enough ;  "  as  a  rule,  one-sixth  larger 
than  the  space  it  has  to  fill"  (Treves,  Operat.  Surg.,  vol.  ii.  p.  3). 
"  Reparative  flaps  should  always  be  made  large  enough  to  allow  of  at 
least  three  lines  of  shrinkage  for  each  inch  of  width  of  their  surface" 
(J.  D.  Bryant,  loc.  siqyj^a  cit.). 

(7.)  There  must  be  no  tension  whatever  on  the  flaps  when  they  are 
brought  into  apposition.  Tension  is  one  of  the  most  frequent  causes  of 
failure  after  a  plastic  operation.  The  chief  aids  in  securing  this  most 
important  end  are :  (a)  Catting  the  Jiaps  suficientlg  large.     (B)  TJnder- 
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mining  the  jlap  (jr  flaps.  Julius  Wolff  elaborated  tliis  method  of  closing 
large  gaps  (Berl.  Klin.  Woch.,  1890,  No.  6).  It  is  thus  described  by 
Messrs.  Watson  Cheyne  and  Burghard  (Man.  of  Stirg.  Treat.,  vol.  i. 
p.  178): — "  In  small  wounds  the  knife  is  carried  between  the  superficial 
fat  and  the  deep  fascia ;  in  extensive  ones  it  should  be  swept  between 
the  deep  fascia  and  the  muscles,  and  by  this  means  the  skin  and  fascia 
are  raised  from  the  deeper  parts  for  a  considerable  distance  around  the 
wound.  The  undermininc;  should  be  carried  on  until  the  ed^res  of  the 
wound  can  easily  be  brought  into  contact  by  pulling  upon  them.  In 
raising  these  flaps  great  care  must  be  taken  to  direct  the  edge  of  the 
knife  towards  the  deeper  parts,  and  not  towards  the  skin :  failure  to 
observe  this  precaution  is  apt  to  result  in  scoring  of  the  flap,  and  as  the 
blood-vessels  which  supply  the  skin  ramify  in  the  subcutaneous  fat, 
the  blood-supply  to  the  edges  of  the  woimd  might  be  cut  off,  and 
sloughing  might  ensue.  The  freeing  of  the  edges  of  the  wound  by 
undermining  must  be  carried  out  siifficiently  widely  to  allow  them  to 
come  together  without  endangering  the  circulation  in  the  flaps.  If  it 
has  not  been  done  sufiiciently  freely,  the  flaps  will  become  white  on 
putting  in  the  stitches,  and  after  waiting  a  little  the  circulation  will  not 
be  restored ;  it  will  therefore  be  necessary,  in  such  a  case,  to  carry  the 
undermining  further,  when  the  flaps  may  be  brought  together  without 
being  permanently  blanched.  If  at  first  there  be  a  little  whiteness  in 
the  immediate  vicinity  of  the  stitch,  it  will  disappear  in  a  few  minutes 
when  the  tension  is  not  too  great."  (7)  By  making  liberating  incisions 
at  a  short  distance  from  the  wound,  lateral  or  horizontal  as  required, 
before  inserting  the  sutures  in  the  lips  of  the  wound.  These  incisions 
cause  slightly  gaping  wounds  after  the  defect  has  been  closed,  but 
these  usually  heal  rapidly  hj  aseptic  granulation.  (8)  By  the  use 
of  flaps.  These  may  be  (i)  hroacl  arid  glided,  or  (2)  pedwncvlaied.  and 
jumpedj. 

(i)  Fig.  157  shows  how  a  triangular  gap  maybe  closed  by  gliding  in 
a  flap  raised  by  a  horizontal  incision.  But  in  these  cases  it  is  pre- 
ferable to  convert  the  horizontal  incision  c  rf  into  one  curving^  outwards 
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and  downwards.  Such  an  incision  better  frees  the  flap  a  c  d,  which  is 
to  be  glided,  and  is  likelj^  to  leave  a  less  conspicuous  scar,  as  it  can 
often  be  made  to  follow  a  natural  sulcus.  Where  the  gap  is  very  large, 
two  such  freelj^  curved  incisions  are  made,  one  on  each  side  of  the  gap. 
In  the  removal  of  extensive  epitheliomata  of  the  lower  lip,  where  a 
very  large  triangular  gap  is  left,  such  freely-made  curved  flaps  will 
enable  the  surgeon  to  close  the  gap  better  than  those  which  carry 
authoritative  names  and  which  are  shown  below  (Fig.  165).  Such 
curved  incisions  should  pass  outwards  from  the  corners  of  the  mouth. 
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duwiiwards  tlii'uiiiili  the  \\li()lf  tliickiu'ss  of  tlie  choek,  ami  ilicii  across 
tlie  jaw  into  the  siiL-maxillary  rei^ions,  linally  cnirvin^^  iiiwanls  towards 
tlie  liyoid  bone.  Drainage  must  be  provided  by  coiinter-pinictuves 
where  the  Haps  are  large. 

(2)  Fla]is  witli  ]icdicles. — These  may  be  so  fasliioncd  fas  in  Fig.  158, 


Briins's  raetliod  of  closure  of  a  fiuadrilatercal  gap  by  two  lateral  flaps.     (Tillmanns.) 


Fir. 
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where  a  c[uadrangidar  gap  is  being  closed)  that  the  Haps  are  again  little 
more  than  glided,  there  being  no  intervening  iindetached  soft  parts  over 
which  the  Haps  are  "jumped." 

In  rhinoplasty  (p.  354)  the  flap  is  sometimes  moved  by  "  ]umpin«<'" 

i.e.,  carried  over  intervening  undetached  tissues. 

(e)  One  more  class  of  flaps  must  be  mentioned,  that  of  (/mn  ulaiutijjlaps. 
This  method  has  been  used  with  much  success  especially  in  cases  of 
cicatrices  after  burns,  by  Mr.  J.  Croft  (Med.-CJdr.  Trans.,  vol.  Ixxii.,  1889, 
p.  349) .  Where  the  gap  is  a  large  one, 
the  flaps  being  necessarily  long  and 
somewhat  narrow,  and  therefore  pos- 
sessing but  a  limited  blood-supply, 
Mr.  Croft  advises  that  the  flaps  be 
dissected  up  and  left  attached  at 
each  end.  and  allowed,  together  with 
the  wound,  to  granulate  before  the 
flap  is  moved.  Mr.  Croft  claimed 
the  following  advantages  for  this 
method,  and  his  claims  were  made 
good  by  the  cases  which  he  showed  : 
I.  The  risks  of  sloughing  of  any 
part  are  greatly  diminished.  Instead 
of  being  transplanted  when  recently 
drained  of  blood  and  reduced  in 
temperature,  it  is  moved  when  abun- 
dantly vascular   and  full  of  active, 


living,  plastic  matter.     2.  The  trans- 


Patient  l)ef(jre  operation.     (Croft. 


plantation  being  made  tAvo  or  three 

Aveeks  after  the  first  operation,  the  local  effects  of  shock  are  avoided  or 

reduced  to  a  minimum. 

The  skin  having  been  carefully  sterilised,  long  lateral  incisions  are 
made  down  to  the  deep  fascia,  and  then  the  flap,  usually  strap- 
like in  shape,  is  carefully  undermined  throughout  and  conipletely 
separated  from  the  deep  fascia.  It  is  cut  uniformly  and  as  thick  as 
possible,  especially  in  its  centre.     It  may  have  to  be  from  8  to  9  inches 
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long  and  -3  inches  wide.  A  piece  of  green  protective  which  has  been 
lying  in  carbolic  acid  (i  in  20)  or  sublimate  solution  (i  in  2000)  is 
then  placed  between  the  flap  and  the  bed  from  which  it  has  been  raised, 

and  this,  renewed  as  needed,  is  kept 
ill  situ  for  fourteen  or  twenty-one 
days.  At  the  end  of  this  time  the 
scar  is  freely  divided  from  end  to  end 
into  healthy  tissues,  and  its  edges 
dissected  up  above  and  below.  The 
flap,  which  will  now  have  become 
shorter  and  narroA\er  and  loaded 
with  plastic  material,  is  cut  across 
at  its  distal  end  ;  it  is  next  trimmed 
and  pared  to  a  certain  extent  by 
freshening  its  edges  and  its  under 
surface  for  nearly  or  quite  half  of 
its  extent,  then  transplanted  into 
the  wound,  and  carefulh'  sutured 
with  well-sterilised  salmon-omt  and 
horsehair.  If  the  free  end  of  the 
strap-like  flap  die,  then  the  whole  flap 
will  begin  to  contract  and  retract, 
but  sufficient  union  will  probably 
take  place  to  anchor  it  in  satisfactory 
position.  If  necessaiy,  the  flap  must 
be  kept  in  place  by  strips  of  iodoform 
gauze  wrung  out  of  2  per  cent,  lysol 
solution,  and  fastened  by  iodoform  and  collodion.  "  A  stranger  to  this 
mode  of  operating  would  have  been  very  disappointed  at  the  appearance 


The  same  jjatient  five  j-ears  after  opera- 
tion. The  doited  liues  show  the  site  and 
extent  of  the  strap  of  skin  which  was 
raised  and  transplanted.     (Croft.) 


Fig.  161. 


The  patient  before  operation.     The  web  is  well  shown.     The  dotted  lines  indicate  where 
tlie  strap-like  flaps  of  skin  were  raised,  and  their  extent.     (Croft.) 
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of  the  parts  at  the  completion  of  the  operation,  as  the  transplant  looked 
so  thick,  clumsy,  and  narrow,  and  a  considerable  part  of  the  fresh  Avound 
remained  uncovered  by  flap."  Again,  "  At  first  the  transplant  looks 
very  ungainly,  imsightly,  and  unpromising.  As  week  after  week  goes 
by,  the  sausage-like  thing  flattens  down  and  spreads  out,  until,  finally, 
it  may  become  twice  as  wide  as  it  was  originally  cut." 

AMiile  Mr.  Croft's  results  abvindantly  justify  a  resort  to  this  method, 
it  is  a  tedious  one,  nine  to  twelve  months  being  sometimes  needed  in  a 
severe  case ;  it  is  a  painful  one,  as  the  second  stage  may  have  to  be 
repeated ;  and  it  draws  largel}^  on  the  reparative  powers  of  the  patient. 


Fig.  162 


After  operation.     The  greatly  improved  position  of  the  limb  is  manifest.     The  clotted  lines 
show  the  situation  into  which  the  flaps  have  settled.     (Croft.) 

For  these  reasons  most  surgeons  will  prefer  to  try.  first,  what  can  be 
effected  by  a  very  free  division  of  the  scar  and  then  careful  Thiersch's 
grafting  (p.  188). 

(8.)  All  hgemorrhage  must  be  thoroughl}^  arrested ;  any  catgut  liga- 
tures used  must  be  of  the  finest.  ,.  .    % ;) 

(9.)  Each  flap  "must  be  gently  handled,  carefully  adjusted,  and  most 
tenderly  and  precisely  sutured"  (Treves,  Oper.  Sur<j.,Yo\.  ii.  p.  3). 

(10.)  The  sutures,  of  sterilised  salmon-gut  and  horsehair,  must  be 
inserted  so  as  to  uniforml}^  distribute  the  slightest  remaining  tension. 

(11.)  Asepsis  must  be  carefully  maintained  during  the  healing  of  the 
wound. 

(12.)  Where  restlessness  on  the  part  of  the  patient  is  to  be  exjiected, 
as  in  a  child  with  one  of  the  common  burn-scars  on  the  neck  or  ujDper 
extremity,  some  fixed  apparatus  should  be  kept  applied,  from  the  first, 
to  the  head  and  neck,  upper  trunk  and  limb,  or  the  flap  will  begin  to 
ulcerate  and  irreparable  mischief  will  be  done. 

Lower  Lip. 

(i.)  Method  of  Serre  (Fig.  163). — Where  a  growth  implicates  the 
whole  of  the  lower  lip,  but  does  not  extend  far  down  upon  the  chin, 
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this  operation  gives  excellent  results.  If  the  angles  of  the  moiith  are 
also  involved,  the  operation  consists  practically  in  removing  three 
triangular  ])ortions  of  soft  parts,  as  shown  in  the  dotted  lines  in  Fig. 
163.  T\\'0  of  these  have  their  apices  on  the  cheeks,  and  their  bases  at 
the  angles  of  the  mouth,  M'hile  tlae  central  triangle  has  its  apex  down- 
wards towards  the  chin,  and  its  base  turned  upwards  to  the  mouth. 

If  the  angles  are  not  involved,  straight  incisions,  and  not  triangular 
ones,  may  be  made  out  on  to  the  cheeks,  while,  if  needful,  the  apex  of 
the  central  can  be  carried  down  on  to  the  chin,  or  even  on  to  the  neck, 
some  further  incisions  being  usually  required  in  such  a  case — viz., 
curving  outwards  laterally  from  the  apex  along  the  jaw  or  in  the  sub- 
maxillary region,  as  in  Fig.  163.  The  flaps  are  united  with  silver  wire,_ 
salmon-gut,  and  horsehair :  a  few  fnie  hare-lip  pins  being  used,  if 
needful,  to  overcome  tension.  The  sutures  should  be  put  in  sufficiently 
close  to  distribute  any  tension  evenly,  and  the  chief  ones  should  be  one- 
third  of  an  inch  from  the  edges  of  the  wound,  and  should  be  passed  close 

Fii..    164.* 


The  dotted  lines  show  the  opera- 
tion of  Serre,  ilie  contiinious  ones 
that  of  Syine.  Tlie  central  part  of 
each  runs  too  near  to  the  growth. 


The  quadrangular  incisions  on 
the  chin  will  indicate  the  method 
of  Chopart.  The  triangular  inci- 
sions show  how  a  growth  at  the 
corner  of  the  mouth  maj'  be  dealt 
with.     (After  Serre. I 


to  the  mucous  membrane.  As  far  as  practicable,  bleeding  points  should 
be  commanded  by  sutures,  and  torsion  or  ligatures  dispensed  with  as  far 
as  possible.  Any  pins  used  should  be  removed  on  the  second  or  third 
day,  and  the  sutures  one  or  two  at  a  time.  Iodoform  and  collodion  is  as 
good  an  application  as  any. 

(ii.)  Method  of  Symet  (Fig.  163). — This  operation  leaves  the  central 
and  prominent  part  of  the  chin  undisturbed,  two  latei'al  flaps  supplying 
the  defect. 

Supposing  the  whole  lower  lip  affected,  the  growth  is  removed  by  two 
incisions  passing  from  the  angles  of  the  mouth  to  the  prominence  of  the 
chin.     Bleeding  points  being  compressed  by  assistants,  the   surgeon 


*  This  and  the  next  two  figures  are  taken  from  M.  Serre's  atlas  accompanying  his 
Traitd  »ur  VArt  de  Rcdnurcr  Ici  Difformitis  dc  la  Face  selon  la  MCthode par  Dcphc-cnient. 
Moutpellier,  1842. 

t  Ohacrc.  in  Clin.  Surf/.,  p.  60. 
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niakes  two  incisions  from  the  ajjex  of  his  first,  ])assing'  at  first  straight 
downwards  and  outwards,  and  then  curving  outwai'ds  and  upwards,  so 
as  to  free  two  large  lateral  flaps,  which  are  dissected  up  as  thick  as 
possible  and  united  in  the  manner  alread}'  described.  The  first  part  of 
the  two  lateral  incisions — viz.,  those  passing  downwards  and  outwards 
— meets  in  the  middle  line  to  form  the  new  lip.  This  is  supported  by 
the  prominence  of  the  chin,  which  retains  its  natural  connections.  The 
lower  aiul  more  curved  parts  of  the  incision  must  be  carried  outwards 
towards  the  angles  of  the  jaw  in  order  to  allow  the  flaps  to  come  into 
position  readily  and  without  tension,  and  without  leaving  gaps  to 
granulate. 

(iii.)  Method  of  Buchanan. — This  is  planned  on  the  same  lines  as 
that  of  Prof.  tSyme.  The  growth  is  removed,  here,  by  an  elliptical 
incision.  From  the  centre  of  this  two  incisions  are  made,  first  down- 
wards and  a  little  outwards,  and  then  from  the  ends  of  these  two 
curving  outwards  and  upwards,  much  as  in  Prof.  Syme's  operation. 
When  flaps  thus  marked  out  are  detached  and  raised,  the  elliptical 
incision  becomes  horizontal  and  forms  the  new  lower  lip. 

Both  in  this  and  Prof.  Syme's  operation,  when  the  gap  is  very  large 
or  the  soft  parts  scanty,  two  small  triangular  gaps  may  be  left  belo\\'. 
These  \\ill  heal  by  granulation,  promoted  by  skin-grafting. 

(iv.)  Method  of  Chopart  (Fig.  164). — The  growth  is  removed  by  a 
quadrangular  incision,  the  upper  margin  being  formed  by  the  lip,  the 
lower  by  an  incision  parallel  with  it  across  the  chin,  and  at  the  sides  by 
two  vertical  lines  dropping  down  over  and  below  the  jaw.  A  square- 
shaped  flap  is  then  dissected  up  from  below,  and  brought  up  to  form  the 
lower  lip.  The  weak  point  is  that,  in  spite  of  keeping  the  head  flexed, 
the  flaji  tends  to  sink  down.  This  might  be,  in  part,  prevented  by 
freeing  the  flap  more  completely  bj'  carrying  out  into  the  sub-maxillary 
regions  lateral  incisions  curving  out^\■arcls  and  upwards  from  the  ends  of 
the  vertical  ones. 

Fig.  i6i. 


Dietieubacb's  method  of  cheiloplasty.     (Esmarcli  and  Kowalzig.) 


(v.)  Method  of  Dieflfenbach  (Fig.  165). — After  the  usual  wedge- 
shaped  excision  of  the  diseased  lower  lip.  incisions  are  carried  out 
horizontallv  from  the  ano-les  of  the  mouth  through  the  whole  thickness 
of  the  cheek,  and  from  the  ends  of  these  oblique  incisions  are  made 
parallel  with  the  edges  of  the  wound.  The  rhomboid  flaps  thus  formed 
are  united  in  the  centre,  and  Diefienbach  was  careful  to  suture  the 
mucous  membrane  to  the  skin  on  the  edge  of  the  new  lip.     This  point 
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is  one  of  much  importance  for  the  comfort  of  the  patient  when  fed,  and, 
later  on,  for  the  prevention  of  undue  contraction  of  the  new  mouth 
(Figs.  169,  170,  172).  The  gaps  left  on  either  side  when  the  flaps 
have  been  sutured  together  may  be  partly  closed  by  suture  and  skin- 
grafting,  or,  if  small,  left  to  heal  by  healthy  granulation. 

(vi.)  Method  of  Blasius   (Fig.   166). — This  is  well   adapted  to    tri- 
angular defects,  especially  if  placed  to  one  side. 


Fig.  166. 


Fig.  167. 


Fig.  168. 


t 

J 


V.  Langeubeck's  method  of 
clieiloplastj-.    (Tillmanns.) 


Blasius's  method  of  clieilo- 
plasty.     (Tillmanns.) 


Cheiloplasty  by  the  method 
of  Briiua.     (Tillmanns.) 


(vii.)  Method  of  Langenbeck  (Fig.  167). — This  is  adaj3ted  to  gaps 
which  have  a  somewhat  quadrilateral  shajDe. 

(viii.)  Method  of  Brlins. — As  shown  in  Fig.  168,  Briins  takes  two 
flaps  from  the  cheeks. 

While  I  have  given  several  methods  here,  because  the  condition  of 
the  soft  parts  in  different  cases  may  prevent  any  one  method  being 
followed,  I  consider  that  the  one  made  by  two  free  curved  incisions  (p.  418) 
is,  on  the  whole,  the  best  as  securing  the  two  chief  ends  of  removal  of 
the  lower  lip — («)  cutting  wide  of  the  disease  ;  (J3)  bringing  the  parts 
together  with  a  minimum  of  tension,  and,  very  often,  surprisingb'  little 
deformity.  As  will  be  seen  in  the  preceding  figures,  the  incisions  are 
usually  placed  much  too  near  to  the  disease.  Great  attention  must  be 
paid  to  the  accurate  suturing  of  skin  and  mucous  membrane  to  form 
the  new  margin  of  the  mouth,  especially  at  its  angles  (Figs.  169,  170, 
and    172). 

Restoration   of  Mouth. — This  is  sometimes  required  when  extreme 


Fig.  i6g. 


Fig.  170. 


Utilisation  of  red  margin  of  upper  lip  for  the  restoration  of  tlie  orifice  of  the  month. 
(Esmarch  and  Kowalzig.) 
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iKU'rowiiiL;'  follows  on  ;in  ojx'ratiou  for  removal  of  llic  lower  li|),  in  which 
the  surgeuu  has  been  compoUcd  to  trench  u[)on  the  ujjper,  or  on 
cicatricial  healing  of  ulceration  due  to  burns,  lupus,  noma,  &c. 

Jn  cases  where  the  margin  of  the  lip  is  diseased  in  its  whole  extent, 
and  where,  after  removal  of  the  disease,  the  mouth  may  become  too 
small,  a  part  of  the  red  margin  of  the  upper  lip  may  be  utilised  in  the 
restoration  of  the  orilice  of  the  mouth  (Figs.  169  and  170J.  Sutticient 
of  the  vermilion  border  is  detached  from  the  upper  lip  to  allow  of  the 
strip  thus  made  loose  being  drawn  around  the  orifice  of  the  mouth  and 
edging  round  the  lower  lip  without  tension. 

In  other  cases  the  Method  of  Dieflfenbach  may  be  eni])]oyed  in  these 
cases  (Figs.  171  and  172). 

This  surgeon,  so  famous  for  his  plastic  skill,  proceeded  somewhat 
thus  :  Two  lateral  incisions  are  carried  from  the  opening  of  the  mouth 

Vw.  171.  Fid.  172. 


.^^yr 


Dieffenljarh's  method  of  restoring  the  size  of  a  contracted  mouth. 
(Esmarch  and  Kowalzig.) 

through  the  wdiole  thickness  of  the  cheek,  sufficiently  far  to  ensure  the 
new  mouth  being  of  p)roper  size.  After  this  the  mucous  membrane  is 
sufficiently  detached  (a  matter  often  of  difficulty  owing  to  the  cicatricial 
condition  of  the  parts)  from  the  skin  to  allow^  of  its  being  stitched  as  an 
edging  all  round  the  opening  of  the  new  mouth.  The  surgeon  must  aim 
especially  at  securing  that  the  skin  and  mucous  membrane  meet  exactly 
at  the  angles  of  the  new^  mouth,  for  if  primary  union  of  the  skin  and 
mucous  membrane  be  not  secured  here,  re-contraction  of  the  new  opening 
will  certainly  follow.  Hence  it  is  advisable  to  suture  the  mucous 
membrane  at  the  angles  in  the  form  of  small  three-cornered  flaps. 

To  prevent  re-contraction  Huter  has  advised  the  wearing  of  a  dilator 
made  of  ebony  or  hard  india-rubber,  of  the  shape  of  a  funnel,  or,  more 
exactly,  of  the  brim  and  part  of  a  tall  hat  without  the  top. 

Upper  Lip. 

(i.)  Operation  of  Sedillot  by  Vertical  Flaps  (Fig.  173).— Flaps 
quadrangular  in  shape  are  raised  by  the  follo\\ing  incisions  :  (i)  the 
internal  one,  starting  from  a  point  midway  between  the  angle  of  the 
mouth  and  the  lower  eyelid,  and  ending  usually  at  a  point  on  a  level 
with  the  prominence  of  the  chin ;  (2)  a  horizontal  one  passing  outwards 
from  the  lower  end  of  the  first  for  half  an  inch  to  two  inches  ;  and  (3)  a 
second  vertical  incision  passing  upwards  from  the  outer  end  of  the 
horizontal  one  to  a  point  on  a  level  with  the  ala  of  the  nose. 

These  flaps,  comprising  the  whole  thickness  of  the  cheeks,  are 
moved  inwards  so  that  their  lower  extremities  meet  vertically  in  the 
middle  line. 
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(ii.)  Operation  of  Dieffenbach  and  Chativel  by  Vertical  Flaps. 

Here  the  Haps  are  cut  in  tlie  reverse  direction  from  that  of  8udillot. 


Fig.  173. 


Fig.  174. 


The  dotted  hues  bli(n\  the  opeia 
tion  of  Sedillot,  the  continuous  ones 
that  of  Dieffenbach,  for  making  a 
new  upper  lip.     (After  Serre.) 


Eestoration  of  one  angle  of  the 
month.     (After  Serre.) 


This  method  is  to  be  preferi-ed,  as,  owing  to  the  base  being  below, 
there  is  less  tenclencj-  for  the  new  lip  to  be  raised  by  the  contraction  of 
the  scar,  and  thus  to  expose  the  upper  teeth. 

(iii.)  Operation  by  Lateral  Flaps. — Here  the  flaps  are  taken  laterall}^ 
from  the  cheeks.  The}^  should  be  cut  of  the  full  depth  of  the  new  lip, 
and  at  their  outer  extremities  should  curve  downwards  so  as  to  diminish 
the  tension.*  Their  inner  extremities  are  united  in  the  middle  line 
below  the  nose. 

(iv.)  Operation  for  Restoring  One  Angle  of  the  Mouth. — Fig.  1 74 
shows  the  steps  whicli  would  be  adapted  for  restoring  the  right  angle  of 
the  mouth,  which  has  heen  distorted  hy  cicatricial  contraction  ;  the  same 
proceeding  being  available  for  a  growth  situated  here. 

Defects  on  the  Cheek  and  Elsewhere. — Fig.  175  shows  a  method 

Fig.  175. 


(Tilluianns. 


*  Dr.  Port,  of  Now  York,  who  figures  this  operation  and  numerous  other  methods 
from  Szymanowski  iHandh.  d.  Chir.  Mud.,  Braunschweig,  1870),  lays  stress  upon  this 
precaution  {Inter.  Encyc,  Surg.,  vol,  v.  p.  489). 
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introduced  especially  for  closing  a  gap  on  the  scal[),  whiclu  used  on 
a  small  scale,  and  combined  with  Thiersch's  method  of  grafting,  may 
be  tumid  useful  on  the  face  or  cheek. 

Fi(..  176 


(?'smai'cli  and  IvowaIzi< 


Defects  of  the  Eyelids. — Figs.  176  and  177  show  diflerent  methods 
of  curing  that  troublesome   condition   known  as  ectropion.     Fig.  178 


Fici.  177. 


(Esmaicli  aud  Kowalzig.) 


explains   how   a    growth  around  the   inner  canthus   may  be   removed 
without  deformity. 

Fig.  178. 


Esmarcli  and  Kowalzijr.) 


CHAPTER     IX. 
OPERATIONS   ON   THE   PALATE. 

OPERATIOlSrS    FOH    CLEFT    PALATE— REMOVAL    OF 
GROWTHS    OF    THE    PALATE. 

OPERATIONS    FOR    CLEFT    PALATE    (Figs.    179  to   197). 

Age  for  Operation. — The  tendency  here  is  to  operate  at  earlier  dates 
than  heretofore,  on  account  of  the  gain  of  better  power  in  taking  food 
and  the  earlier  improvement  in  the  voice.  Before  deciding  on  this 
point,  each  operator  mnst  take  into  consideration  the  general  health, 
the  natality  and  nutrition  of  the  patient,  together  with  the  width  and 
length  of  the  cleft,  the  arch  of  the  palate,  and,  lastly,  his  ovm  operative 
skill  in  this  particular  held  of  surgery.  The  surgeon  will  do  well  to 
remember  that  it  does  not  in  the  least  follow  that  because  operators  of 
special  experience  have  operated  successfully  at  eight,  nine,  or  twelve 
months,  it  will  be  wise  for  him — a  man,  perhaps,  of  much  smaller  opera- 
tive experience — to  do  so  also.  And  the  same  advice  applies  to  the 
amoimt  attempted  at  one  operation.  Because  nearly  all*  authorities  on 
this  matter  advise  closure  of  the  whole  cleft  at  a  sitting,  it  does  not 
follow  that  this  is  a  wise  course  for  those  to  pursue  whose  opportunities 
have  been  much  fewer.  "With  regard  to  the  argument  that  cleft  palates 
requu'e  operating  upon  in  infancy,  because  of  the  difficulty  of  nourishing 
the  patients,!  I  would  re-ply  that  this  difficulty  can  generally  be  met  by 

*■  Mr.  Gr.  A.  "Wright,  of  Manchester  and  the  Pendlebury  Hospital,  is  an  exception. 
In  quite  young  children  with  complete  clefts  he  considers  it  an  advantage  to  close  the 
soft  palate  alone  first,  and  the  hard  a  few  months  afterwards  (^Diseases  of  Children, 
third  ed.,  p.  165). 

t  Cases  are  very  rare  in  which  sufficient  food  cannot  be  given  by  one  of  the  following 
methods  (especially  after  any  co-existing  hare-lip  has  been  closed),  if  only  sufficient 
pains  are  persevered  with — viz.,  a  small  spoon  passed  well  back  into  the  mouth;  a 
feeding-bottle  Avith  a  teat  big  enough  to  fill  the  gap,  the  teat  being  perforated  under- 
neath for  the  escape  of  the  milk,  only  a  little  being  given  at  a  time ;  an  ordinary 
feeding-bottle,  with  a  leaf-like  piece  of  india-rubber  attached  above  the  teat,  so  as  to 
fill  up  the  gap  (as  advised  by  Mr.  Coles) ;  finally,  sometimes  deglutition  will  be  facili- 
tated if  the  nurse  closes  the  nostrils  with  her  finger  and  thumb  every  time  the  child 
swallows,  or  feeds  the  child  well  propped  up.  It  is  often  advisable  to  take  these  cases 
into  a  hospital,  and  put  them  under  the  care  of  a  specially  trained  nurse.  The  nutrition 
is  usually  at  once  improved,  and  the  mother  can  be  taught  to  maintain  the  improve- 
ment until  the  child  is  about  two  years  old  (p.  429). 
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persevering  care,  and.  where  this  is  not  the  case,  the  little  patient  is  not 
likely  to  he  in  a  state  lit  to  meet  what  is  one  of  the  severest  operations 
in  infancy. 

With  regard  to  the  voice,  while  there  is  no  doubt  that  the  earlier  a 
successful  operation  is  performed  the  better  will  be  the  voice,  it  is 
possible  that  this  has  been  too  strongly  put  forward,  to  the  exclusion  of 
the  other  side  of  the  question.  Thus,  the  possibility  of  an  unsuccessful 
operation,  with  the  inevitable  loss  of  tissue,  and  scarring-  of  what  remains, 
has  been  too  much  kept  in  the  background.  And  children  under  two 
years  of  age  cannot  have  contracted  a  habit  of  speech  so  bad  as,  of  itself, 
to  call  for  operation  before  this  date. 

The  late  Mr.  Davies-Colley  (Trans.  Med.  Soc.  vol.  xix..  1896.  p.  70) 
stated  that  when  he  had  the  opportunit}"  of  choosing  the  age  he  pre- 
ferred fourteen  months.  Mr.  E.  Owen  (ihidem,  p.  68)  gave  his 
opinion  that  "  For  a  soft  palate,  the  child  being  in  good  health,  the 
time  for  operating  is  somewhere  in  the  first  six  months,  I  think.  For 
a  hard  and  soft  palate  together,  it  is,  I  think,  in  the  second  year." 
Mr.  Glutton  (St.  Thomas's  Hasp.  Eep.,  1896,  vol.  xxv.  p.  121)  writes: 
"  I  believe  that  a  veiy  large  proportion  of  the  worst  cases  of  cleft  palate 
can  be  safely  oj^erated  upon  before  the  second  year  is  completed."  Mr. 
W.  A.  Lane  (Clinical  Lectures,  p.  15)  writes:  '"I  find  the  best  age  for 
operative  interference  is  during  the  fifth  week,  providing  there  is  no 
special  indication  to  the  contrarj',  by  which  I  mean  bronchitis, 
diarrhoea,  and  the  results  of  bad  feeding  genei'ally." 

Writing  as  I  do  for  the  guidance  of  many  of  my  younger  bi'ethren, 
I  consider  that  the  end  of  the  first  year  should  be  reached  before  a 
cleft  of  the  soft  palate  should  be  operated  upon,  and  then  only  under 
favourable  conditions,  and  that  the  patient  should  be  two  years  old.  at 
least,  before  a  complete  cleft  is  operated  upon.  As  experience  is  gained, 
operations  may,  no  doubt,  be  performed  successfully  at  an  earlier  date, 
but  at  any  time  during  the  first  year  of  life  the  risks  of  failure  are 
great,  owing  to  the  efiects  of  ha3morrhage.  the  readiness  with  which 
convulsions  are  excited,  the  liability  to  bronchitis  and  diarrhoea,  and, 
lastly,  the  delicacy  of  the  soft  parts  and  the  readiness  w4th  which 
they  tear.  I  am  very  glad  to  be  supported  here  by  an  old  friend, 
G.  A.  Wright,  Sm-geon  to  the  Children's  Hospital  at  Pendlebury, 
Manchester,  and  also  Surgeon  to  the  Manchester  Infirmar}'.  Writing  in 
1899  (Ashby  and  Wright's  Diseases  of  Children,  p.  l/l),  this  authority 
states  :  ••  For  choice  the  operation  shoxild  be  performed  between  the 
fourth  and  sixth  years,  but  in  the  less  severe  cases  it  may  be  done  as 
early  as  the  third  year ;  before  this  it  is  not  wise  to  attempt  it.  unless 
in  exceptional  circumstances,  since  the  risk  both  of  failure  of  the 
operation  and  of  the  child's  life  is  much  greater,  though  some  surgeons 
advocate  operation  in  the  second  or  even  the  first  year.  "We  have 
operated  also  earlier  than  the  tiiiie  we  have  advocated,  in  slight  cases, 
but  are  not  inclined  to  attempt  closure  of  a  severe  case  of  cleft  of  both 
hard  and  soft  palates  earlier  than  the  third  year  at  soonest." 

Order  of  Operatian  on  Lip  and.  Palate. — Another  question  that  has 
been  raised  with  regard  to  operations  on  cases  of  cleft  palate  in 
infants  is  -whether  the  cleft  palate  or  the  hare-lip,  which  usualh' 
complicates  the  cases,  should  be  taken  in  hand  first.  Mr.  W.  A. 
Lane  has  strongly  advocated  (loc.  supra,  cit.)  leaving  the  hare-lip  until 
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the  cleft  palate  is  closed,  as  the  gap  m  the  lip  facilitates  closing  the 
cleft  in  the  palate.  This  is,  no  doubt,  a  very  important  point,  but  there 
are  two  others  to  be  considei-ed.  One  refers  to  the  wishes  and  feelings 
of  the  parents,  especially  the  mother,  who.  as  long  as  the  hare-lip  is 
unclosed,  has  the  consciousness  that  her  child  is  different  from  others, 
the  hare-lip  being  constantly  before  her  eyes,  while  the  cleft  palate 
is  less  obvious  to  others  as  well  as  to  herself.  Another  point  is  that, 
siipposing  Mr.  Lane's  plan  to  be  followed,  if  the  operation  on  the  cleft 
palate  fail,  that  on  the  hare-lip  will  have  to  be  deferred  owing  to  the 
condition  of  the  child,  and  the  feeding  will  be  imperfect  as  long  as  the 
lip  is  open,  especially  in  the  children  of  the  poor.  On  the  other  hand. 
if.  as  I  advise,  the  liare-lip.  for  the  sake  of  the  child's  nutrition  and  the 
feelings  of  the  mother,  has  been  closed  when  the  infant  was  about  three 
months  old,  and  if,  when  the  cleft  palate  is  taken  in  hand  at  about  the 
age  of  two  years,  it  is  found  that  the  lip  is  very  tight  and  interferes 
with  the  satisfactoiy  use  of  a  gag,  there  should  be  no  dotibt  whatever 
as  to  slitting  the  lip  before  an  attempt  is  made  to  close  the  palate. 

Sever'dij  of  Hie  Case  and  Kind  of  Patient. — It  is  not  so  much  the 
extent  of  the  fissure — whether  the  soft  palate  is  alone  affected,  partially 
or  completely,  whether  that  common  form  in  wliich  the  cleft  involves 
the  soft  and  a  portion  of  the  hard  is  present,  or  whether  the  whole  part 
is  split — that  is  of  importance,  as  the  Avidth  of  the  cleft  and  the  thick- 
ness of  the  tissues  which  botmd  it.  Sir  W.  Fergusson  was,  I  believe,  the 
first  who  pointed  out  the  influence  which  the  height  of  the  vault  of  the 
hard  palate  has  upon  an  operation  for  closing  a  cleft  of  it.  He  showed 
that  the  higher  the  vault  the  more  easy  is  it  to  dissect  down  flaps  of 
muco-periosteum ;  while,  on  the  other  hand,  the  less  arched  the  vault, 
the  greater  is  the  difficulty  in  getting  sufficient  flap.  Other  points  of 
importance  are  the  size  of  the  mouth,  a  very  narrow  or  small  one 
interfering  with  the  use  of  the  needful  instruments :  and,  finally  (a 
point  always  to  be  noted),  the  length  of  the  palate,  for  the  shorter  this 
is,  the  more  impossible  will  it  be  for  this  to  touch  the  pharynx  later  on, 
however  perfectly  it  has  been  united,  and  the  more  marked,  conse- 
Cjuently,  will  be  the  nasal  tone  of  the  voice. 

Other  points  of  importance,  but  not  connected  especially  with  the 
cleft,  are  some  which  bear  upon  the  general  health  of  the  patient — viz., 
fretfulness.  or  a  sunny  temper  ;  gi-eediness,  as  likelj'  to  cause  bolting 
of  surreptitious  food :  coexisting  ear  disease,  or  congenital  s\'philis ; 
whether  the  child  has  had  the  usual  illnesses  and  exanthemata — an 
attack  of  whooping-cough,  scarlet  fever,  mumps,  or  measles  interfering 
much  with  the  result  of  an  operation. 

Arnmimt  to  he  dosed  at  One  Sittinci,  and.  Order  of  Operation  orn  the 
Palate. — Where  the  cleft  involves  both  palates,  that  through  the  soft  is 
usually  taken  first,  the  severer  operation  being  left  till  later.  As  to  the 
amount  which  should  be  attempted  at  the  first  sitting,  each  case  must  be 
decided  by  itself,  according  to  the  experience  of  the  operator,  the  severity 
of  the  case,  and  the  safety  with  which  the  anaesthetic  is  taken.  Sir  T. 
Smith,  the  highest  authority  we  have  on  this  subject,  recommends*  that 
the  whole  cleft  should  be  closed  at  one  sitting,  "unless  there  are  circum- 
stances of  peculiar  difficulty  in  the  case.     When  the  bringing  together 

*  I/irt.  of  Surf;.,  art.  "  Cleft  Palate." 
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whole  cleft  in  one  operation  would  necessitate  so  free  a  division 

soft  parts  as  to  endano-or  the  vitality  (jf  the  tlaps,  it  is  advisable 

to  close  first  that  part  of  the  cleft  that  can 

Fic.  170-  be  most  easily  a])i)roximate(l,  whether  it  be 

the  hard  or  the  soft  palate." 

Had  it  not  been  for  this  opinion  of  Sii- 
T.  Smith's,  I  should  have  unhesitatingly  ad- 
vised the  surgeon,  in  his  earlier  operations, 
onl}-  to  attempt  to  close  those  parts  whicli 
come  readily  together  (vide  supra,  p.  428). 
Any  more  than  can  thus  be  closed  will 
only  be  so  at  the  expense  of  a  good  deal 
of  tension,  and  after  much  difficulty  and 
a  varying  degree  of  bruising,  &c.  Any 
adenoids  or  enlarged  tonsils  should  be  re- 
moved months  before,  and  the  presence  of 
carious  teeth  must  be  attended  to  as  pos- 
sible soxirces  of  sepsis 
Fig.  181. 


Durham's  needles  of 
differeut  patterns. 

Fir..  180. 


^^ 


Cleft  imlate  needle, 
tubnlar. 


Cleft  palate  needle. 
Durham's  double  curve. 


Operations     on 
the   Soft  Palate.— 

Tlie  instruments  which 
would   be  required  for 
closing  a  complete  cleft 
of  the  palate    may   be 
enumerated   here   once 
for   all.       One    double- 
edged    and    one  blunt- 
pointed   knife    (like    a 
large  tenotomy-knife  on 
a  long  handle),  one  pair 
of     dissecting  -  forceps, 
and  one  with  fine  tena- 
culum  or  mouse -tooth 
ends,    several     needles 
of     different     patterns 
with  eyes  at  the  point, 
or   a    supply    of    small 
needles      of      different 
curves,  to  be  used  with 
a  holder,  a  stout  aneu- 
rysm-needle,  four  raspa- 
tories of  varying  curve 
and    strength,*   a    pair 
of  curved  scissors  (with 
a  |-inch  curve)  for  de- 
taching the  soft  palate 
from   the  hard,  one  of 
Sir    T.    Smith's    gags,t 


-Z^^^^:^^^^^^^^^^^^^^^^^^^^^^^^^^^^of  the  hard  palate,  some  raising  of  the 
.,uco  peristeum  and  separation  of  the  soft  parts  at  the  junction  of  the  hard  and  soft 
palates  (p  435)  wiU  be  needed  to  avoid  tension  of  the  flaps. 
t  Those  usually  sold  are  much  too  large  and  clumsy. 
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which  has  previously  been  found  to  fit  the  patient,  and  sponge-holders. 
In  addition  to  the  above,  a  tubular  needle  with  a  reel  for  passing  wire, 
and  a  wire-twister,  will  be  found  useful. 

The  patient's  stomach  being  just  empty,  so  that  he  shall  not  vomit 
during  the  operation,  nor  want  food  immediately  after,  he  is  placed  on 
a  suitable  narrow  table,  and  in  a  good  light.  As  soon  as  he  is  well 
under  the  aneesthetic  (A.  C.  E.  or  chloroform),  his  hands  and  arms  are 
secured  in  a  jack-towel,  one  being  always  left  within  reach  of  the 
anaesthetist.  Then  either  the  head  and  shoulders  are  suitably  propped 
up  with  firm  pillows,  or,  as  I  much  jDrefer,  the  head  is  dropped  at  a 
right  angle  to  the  spine,  over  the  end  of  the  table,  where  it  is  supported 
by  a  sitting  assistant.  This  method,  which  we  owe  to  Rose,  of  Berlin, 
has  the  great  advantages  of  giving  thorough  exposure  of  the  parts  now 
well  under  the  surgeon's  control,  and  of  allowing  the  blood  to  collect  in 
the  upper  naso-pharynx.  The  congestion  of  the  parts  which  sometimes 
follows  is  usually  temporary.  Sir  T.  Smith's  gag  is  next  introduced, 
the  tongue  tucked  under  the  central  plate,  and  the  jaws  widely  opened. 
The  gag,  which  it  is  A\'ell  not  to  tie,  is  then  held  by  an  assistant,  who 
at  the  same  time  supports  the  head  and  moves  it  to  suit  the  operator. 
Another  assistant  hands  instruments  and  gives  other  help,  while 
sponges  are  wrung  out  and  supplied  on  holders  by  a  nurse. 

The  edges  of  the  cleft  are  first  pared  in  one  of  two  ways — viz.,  by 
holding  in  the  tenaculum-forceps  the  tip  of  one-half  of  the  uvula, 
thus  making  the  soft  palate  tense,  and  then  transfixing  the  centre  of 
each  cleft  alternately  with  a  double-edged  tenotome,  cutting  first  up 
and  then  down.  In  either  case  the  whole  of  each  side  should  be 
made  raw,  and  with  as  wide  a  surface  as  possible ;  it  is  the  anterior 
angle  and  the  tip  of  the  uvula  which  are  liable  to  remain  unrefreshed. 
As  far  as  possible  this  should  be  the  only  occasion  on  which  the  flaps 
are  touched  with  the  forceps. 

The  sutures  may  be  made  of  wire  (without  kinks),  salmon-gut,  horse- 
hair, and  very  rarel}^  (vide  infra)  carbolised  silk.  Of  these  Sir  T.  Smith 
prefers  Avire  for  the  hard  palate  and  for  any  part  of  the  soft  in  front  of 
the  uvula,  preferring  horsehair  for  the  uvula  itself. 

Each  surgeon  will,  in  difficult  cases,  find  advantage  from  being  used 
to  certain  sutures.  If  the  operator  have  tubular  needles,  and  if  both 
sides  of  the  cleft  can  be  spanned  at  once,  he  will  find  it  very  easy  to 
work  with  silver  wire.  Salmon-gut  and  horsehair  seem  to  me  to  be  the 
least  irritating  next  to  wire,  and  very  easy  to  work  with  after  being 
softened  b}^  boiling.  But  if  the  cleft  be  a  wide  one,  and  if  Aveling's 
method  be  preferred,  it  is  difficult  to  obtain  the  last  two  forms  of  suture 
in  sufficient  length,  and  sterilised  silk  should  be  made  use  of.  This, 
however,  is  the  only  condition  under  which  silk  is  to  be  used,  and,  even 
then,  the  surgeon  should  not  rely  on  silk  entirely.  However  carefully 
sterilised  it  may  be  at  first,  it  is  always  liable  to  cause  suppuration  and 
ulceration  along  the  tracks  of  the  sutures,  and  to  necessitate  their 
removal  before  the  line  of  union  is  sound.  Wire,  salmon-gut,  and  horse- 
hair may,  if  not  tied  too  tightly,  be  left  for  an  indefinite  time. 

The  following  methods  will  be  found  useful,  according  to  the  width 
of  the  cleft,  and  the  needles  used:  (i)  If  a  tubular  needle  be  at  hand, 
silver  wire  can  be  passed  with  great  facility,  if  the  cleft  be  a  narrow 
one,  save  in  the  case  of  the  uvula,  for  which  horsehair  should  he  used. 
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If  the  c'k'f't  1)('  a  wide  one,  the  sutiires  may  hi'  passed  in  one  of  llic 
following  ways:   (2)  A  slightly  curved  needle   in   a   handle   is  jKissed 
through  the  edge  on  one  side  into  the  cleft ;  it  is  then  threaded  with 
wire  and  withdrawn,  the  wire  is  disengaged,  the  needle  passed  similarly 
through  the  other  side,  and  threaded  with  the  end  already  passed;  this 
is  then  drawn  through  the  second  side  by  removing  the  needle,  the 
wire  being  thus  brought  across  the  gap.     I  owe  my  knowledge  of  this, 
Mr.   Hardie's    very   simple   method,   to    an    old    friend,  G.  A.  Wright. 
(3)  Fishing-gut  or  horsehair  is  introduced  by  pushing  a  loop  through 
one  side  by  an  almost  straight  ntcvus-needle,  and  withdrawing  it  through 
the  opposite  side  by  a  similar  needle  which  has  a  suitable  slot  in  it, 
instead  of  an  eye  (Glutton).     (4)  Aveling's  :  A  double  loop  of  suture  (this 
is  much  more  easily  done  with  silk)  is  passed  on  one  side,  and  the  loop 
drawn   out  of  the  mouth  and  held  by  an  assistant;    a  single  suture 
is  then  passed  through  the  other  side  at  a  point  opposite  to  this,  and 
the  end  also   drawn  out   of  the    mouth :    this    single    suture    is  then 
looped  into  the  double  one,  and  by  pulling  this  latter  back  the  single 
one  is  drawn  across  the   cleft.      (5 )  Fergusson's    method :    Here  it  is 
intended  that  the  silk  threads  passed  should  be  carriers  of  silver  wire, 
which  is  to  constitute  the  permanent  sutures.     The  obvious  objection 
to  this  method   is  that  so  much  material  traverses  the  delicate  flaps. 
One    of   the    needles    shown    in    Fig.    179,    threaded    with    medium- 
sized  sterilised  silk  about  sixteen  inches  long,  is  passed  through  the 
oral  aspect  of  the  flap,  sufficiently  far  from  its  margin  to  give  good 
holding,  and  to  allow  for  paring,  if  this  has  not  been  done  already. 
The  loop  of  silk  (a)  is  next  seized  hj  for- 
ceps, introduced  within  the  cleft,  the  needle 
withdrawn,  and  the    loop  pulled  forward 
sufficiently    to  be   laid   on   gauze   on   the 
face,  where  the  anEesthetist  or  an  assistant 
takes  charge  of  it.    The  same  thing  is  then 
done  at  an  exactly  corresponding  point  on 
the  opposite  side.      By  loosely  threading 
the  one  to  his  left  through  the  one  to  his 
right  (b,  C,  c),  and  gently  pulling  on  the 
latter,  the  surgeon  safely  carries  the  former 
through  the  ffap  that  lies  to  his  right  side 
(Fig.  182).    He  then  takes  a  piece  of  silver 
wire  of  suitable  size,  about  six  inches  long, 
and  doubling  half  an  inch  of  this  into  a 
hook  over  the  loop,  by  gently  pulling  on 
the  free   ends  of  the   loop  he   draws  the 
wire  into  its  place  across  the  cleft.   (6)  Here 
the  sutures  are  passed  much  as  in  uniting  an  ovariotomy  wound.     A 
small  curved  needle  is  threaded  at  each  end  of  a  suture,  and  one  is  first 
passed  in  a  needle-holder  from  right  to  left,  and  the  other  from  left  to 
right.     An  assistant  holds  one  needle  while  the  surgeon  is  using  the 
other.     The    second    and  third  methods  are  the  easiest  of  all,  and  as 
efficient  as  any.     I  advise  my  readers  to  practise  these  two.     In  using 
the  second,  in  which  the  needle  is  passed  unthreaded,  it  is  a  great  help, 
as  one  of  the  surgeon's  hands  is  engaged  holding  the  needle  in  situ,  and 
the  other  perhaps  in  sponging,  if  an  assistant  or  nurse  kneel  on  a  pillow 

28 


Fig.  182. 


Loop-method  of  passing  sutures. 
(Mason.) 
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Fig.  183. 


Mr.  Durham's  raspatoi-ies  for  detachiug 
the  flaps  in  cleft  palate  operations.  Those 
in  the  left-hand  lower  corner  are  useful  i]i 
closing  the  anterior  part  of  the  fleft.  Any- 
one buying  these  instruments  shoiild  have 
them  made  on  a  smaller  scale. 


at  \m-  right  side,  and,  having 
both  hands  disengaged,  thread 
the  needle. 

After  the  first  siitnre  is  passed 
through  the  halves  of  the  uvula, 
it  should  be  used  to  njake  the 
edges  tense,  thus  doing  away  with 
any  need  for  the  forceps.  Atten- 
tion should  be  paid  to  inserting 
the  sutures  at  a  sufficient  dis- 
tance from  the  edge  and  a  due 
distance  from  each  other  so  as 
to  equally  distribute  amongst 
themselves  any  tension  that  nvdj 
1)6  present.  In  passing  a  suture, 
the  needle  point  should  be  c[uickly 
stabbed  through  at  the  intended 
spot.  AYhen  sufficient  sutures 
have  been  passed,  two  or  three 
should  be  tied  (the  wire  being 
twisted  with  the  fingers,  with  a 
twister  or  torsion-forceps) ,  the  gut 
and  horsehair  recjuiring  a  third 
Icnot.  Then,  if  there  is  too  much 
tension  on  the  rest,  longitudinal 
incisions  may  be  made  on  each 
side  of,  and  parallel  to.  the  cleft. 
The  length  of  these  relieving  in- 
cisions must  vary :  the}^  usually 
begin  on  a  level  with  the  highest 
stitch  in  the  soft  palate,  and  run 
1  )ackwards  about  midwaj*  between 
the  teeth  and  the  cleft,  care  being 
taken  not  to  prolong  them  danger- 
ously near  the  posterior  pterygo- 
palatine canal  (p.  445).  AVhere 
there  is  great  tension,  as  in  very 
wide  clefts,  these  incisions  must  be 
carried  boldh'  backwards  through 
the  soft  palate,  anterior  pillar,  and 
I'ven  through  the  substance  and 
free  margin  of  the  tonsil.  Both 
pillars  of  the  fauces  should,  in 
these  cases,  be  divided  with  scissors 
low  down.  This  not  only  relieves 
tension,  but  allows  the  palate  to 
be  drawn  up  to  a  higher  level. 
*•  This  is  an  immense  advantage 
for  the  improvement  of  the  voice" 
(Glutton).  The  bleeding  from  the 
incisions  of  relief  will  be  severe, 
but    jdelds    to    pressure    applied 
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fuTnly,  mid  all  tension  is  thus  relieved.  I'hrono'hout  the  operation  tlio 
bleedino-  must  be  arrested  by  the  siu'Li'eon  himself,  or  by  careful  assist 
ants  making  pi-essure  firmly  on  the  rioht  spot  with  small  aseptic  sponges 
in  holders.  Pressure  duly  and  earefully  applied  may  be  relied  upon  to 
arrest  the  bleeding-  without  damaging  the  flaps.  There  must  be  no 
uinieeessary  manipulation  of  these,  and,  above  all,  no  bruising  of  them. 
Dabbing  sponges  about  needlessly  does  no  good  as  regards  the  haemor- 
rhage, while  it  is  harmful  in  exciting  exudation  of  miicus  and  injuring 
the  soft  pai'ts.  Anj^  clots  that  may  form  should  be  deftly  caught  in  a 
sponge  with  a  turn  of  the  wrist,  and  cjuickly  removed.  The  more  the 
surgeon  himself  does  the  sponging  the  better.  He  knows  best  how  to 
do  it;  he  sees  best  where  it  is  required,  and  his  looking  to  it  himself 
will  save  additional  hands  in  an  already  confined  space.  Sponges  on 
holders  should  be  handed  to  him.  singh',  by  an  assistant  who  is  kept 
supplied  with  them  by  a  nurse.  If  the  blood,  in  spite  of  the  above  pre- 
cautions, collect  in  the  pharynx  and  nose,  the  child  should  be  turned 
right  over,  the  head  held  by  the  hair,  and  the  blood  allowed  to  run 
out  into  a  basin  on  the  floor.  If  much  blood  get  into  the  stomach,  it  is 
a  certain  emetic. 

The  after-treatment  and  the  causes  of  failure  are  given  a  little  later 
at  pp.  443.  445. 

Operation  on  the  Hard  Palate. — An  incision  is  made  on 
<each  side  down  to  the  bone  with  a  small  stout  scalpel,  from  a  point  a 
little  anterior  to  the  apex  of  the  cleft,  immediately  behind  the  lateral 
incisor,  parallel  with  the  alveolar  margin,  back  to  one  opposite  to  and 
just  internal  to  the  last  molar  tooth,  and  reaching  from  the  anterior 
edge  of  the  cleft  to  the  posterior  edge  of  the  hard  palate.     Through 
this  incision   raspatories  (Fig.  183)  of  suitable  length  and  curve   are 
introduced   next  to  the  bone    and    pushed    inwards  till    their  points 
appear  in  the  cleft.     By  movements  from  without  inwards  the  mucous 
membrane  and  ]:»eriosteum  are  separated  from  the  bone,  every  possible 
care  being  taken  to  raise  these  of  even  thickness  and  without  laceration 
or  button-holing.     The  chief  difficulty  will  be  met  with  at  the  two  ends 
of  the  bony  clefts.     If  the  anterior  extremity  of  the  gap  reaches  as  fai 
as  a  point  just  behind  the  incisors,  much  difficulty  will  be  met  with  in 
separating  the  muco-periosteum  here,  and  the  surgeon  will  do  well  to 
be  provided  with  two   or  three  small  raspatories  of  different  cm-ves. 
The  double-curved  ones  (Fig.  183),  bearing  Mr.  Durham's  name,  and  of 
old  so  skilfully  used  by  his  deft  fingers,  are  very  useful.     Again,  at  the 
junction  of  the  hard  and  soft  palates,  the  soft  parts  are  firmly  bound 
down  to  the  former  by  fibrous  tissue.      To  free  them  the  raspatory 
should  be  pushed  into  the  cleft  at  the  junction  of  the  oral  and  nasal 
.  mucous    membrane,    and    carefully   but   thoroughlv   moved    from    side 
to  side  so  as  to  free  the  palate  here  completely.      A  pair  of  angular 
scissors  may  also  be  used,  one   blade  being  placed  under  the   muco- 
periosteum,  between  it  and  the  bone,  and  the  other  passed  through  the 
cleft,  above  the  soft  palate,  the  fibrous  tissue  being  thus  divided  close 
to  the  bony  palate.     A  third  spot  where  difficulty  may  be  experienced, 
and  much  attention  needed,  is  the  attachment  of  the  soft  parts  in  the 
neighbourhood  of  the  hamular  process.     Here  a   curved   raspatory,  a 
blunt-pointed  narrov\-  curved  bistoiiry,  or  curved  scissors — each  being 
kept   close   to    the   bone — must   be    thoroughl}^   used.      As    Mr.   Rose 
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advises,  the  introduction  of  the  left  forefinger  into  the  incision  is  of 
great  assistance  in  effecting  the  separation  here  and  at  the  back  of  the 
hard  palate  with  precision  and  thoroughness.  The  thorough  separation 
of  the  soft  parts,  especially  at  the  junction  of  the  hard  and  soft  palate, 
b}^  relieving  all  tension  on  the  sutures,  and  by  doing  awa}^  probably, 
"witli  the  need  of  prolonging  backwards  the  lateral  incisions,  is  the  key 
of  the  operation. 

With  regard  to  the  date  at  which  the  flaps  are  pared,  many  surgeons 
do  this  at  the  beginning  of  the  operation,  as  it  facilitates  the  free  use  of 
the  raspatory  in  raising  the  muco-periosteum  from  without  inwards. 
Mr.  Rose,  on  the  other  hand,  advises  that  the  paring  be  postponed 
until  the  flaps  have  been  detached,  as  the  raw  edges  are  thus  less  liable 
to  be  bruised  by  the  sponges,  and  with  the  flaps  loosened  the  margins 
can  be  pared  with  greater  accuracy.  I  recommend  that  his  advice  be 
followed. 

While  the  soft  parts  are  thus  separated  the  haemorrhage  will  be  free, 
but  alwaj^s  3aelds  to  sponge-pressure  applied  as  advised  above. 


Fig.   184. 


Fig.  185. 


A,  Preliminary  punctures  with  tlie  bradawl  to  give  line  for  the  chisel. 

B,  Incisions  through  the  bone  completed  by  the  chisel, 
c,  Holes  in  the  palate  for  the  sutures. 

D,  Junction  of  the  hai-d  and  soft  palate. 

E,  Lateral  openings  subsequently  filled  up  by  granulations.     (Brj'ant.) 

When  all  bleeding  has  stopped,  the  sutures  are  inserted  as  before 
(p.  432),  wire  or  salmon-gut  being  used  here. 

Tension  may  in  part  be  removed  b}^  prolonging  the  lateral  incisions 
backwards,  when  this  step  is  really  needful. 

Sir  T.  Smith  jDoints  out  that,  in  bringing  together  the  halves  of  the 
palate,  care  must  be  taken  to  evert  the  edges  of  the  cleft  with  a  small 
double  hook  in  passing  and  twisting  up  the  sutures. 

Sir  W.  Fergusson's  Method*  (Figs.  184  and  185). — This  surgeon, 
finding  that  even  in  his  hands  attempts  to  completely  close  the  hard 
palate  often  failed  owing  to  the  contraction  of  granulations,  by  which 
the  lateral  flaps  were  drawn  back  to  their  original  position,  introduced 
the  following  modification,  which  he  especially  recommended  for  aper- 
tures in  the  hard  palate,  Init  which  he  had  used  with  great  success  in  a 
complete  cleft  of  both. 


*  Brit.  Med.  Journ.,  April  4,  1874.     Sir  W.  Mac  Cormac  in  the  same  journal  (May  20) 
points  out  that  Dieffenbach  and  Wutzer  had  first  used  a  very  similar  operation. 
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Sir  W.  Fergusson,  luaviug  pared  tlie  edges,  divided  the  palate,  botli  soft 
tissues  and  bone,  iirst  with  a  scalpel  anfl  then  with  a  chisel,*  about  a 
cpiarter  of  an  inch  from  the  margin  of  the  gap  on  each  side.  With  the 
chisel  pushed  up  into  the  nose  through  each  incision,  by  slight  move- 
ments from  side  to  side,  each  lateral  portion  was  prised  towards  the  other 
until  they  met  in  the  middle  line,  when  sutures  were  inserted  between  the 
pared  edges  of  the  soft  parts.  In  some  cases  sutures  wei-e  inserted  not 
merely  into  these  edges,  but  were  passed  through  the  lateral  apertures 
right  across  the  gap.f  Haemorrhage  was  arrested  by  plugging  the  lateral 
incisions,  if  needful.  Nowadays  aseptic  gauze  is  best  used  for  this 
purpose.  Sir  W.  Fergusson  stated  his  belief  that  the  objections  which 
at  first  arise  to  his  method  are  not  valid — (i)  There  is  no  caries  or 
necrosis ;  (2)  there  is  no  dangerous  haemorrhage ;  (3)  there  is  less  risk 
of  sloughing  than  by  the  old  method ;  (4)  the  lateral  incisions  heal  well. 
He  admitted  that  if,  as  sometimes  occurs,  the  vomer  was  found  attached 
by  its  lower  margin  to  the  palate,  it  would  be  difficult  to  introduce 
stitches.  But  approximation  alone  of  the  edges  would  probably  convert 
the  gap  into  a  mere  chink,  imperceptible  to  ordinary  observation.  Other 
surgeons  have,  however,  found  that  this  operation  is  certainly  attended 
with  the  above  disadvantages,  and  that  the  ha3morrhage  and  sloughing 
may  be  followed  by  septicaemia  in  weakly  children,  and  in  a  region  like 
this  which  cannot  be  kept  aseptic.  It  is  noteworthy  that  Mr.  Rose,  who 
Avas  one  of  Sir  William's  assistants,  does  not  recommend  the  operation. 
I  consider  it  a  much  severer  operation  than  that  nsnally  performed,  and 
only  to  be  resorted  to  in  the  case  of  very  wide  clefts,  or  where  a 
previous  operation  has  failed. 

Mr.  Davies-Colley's  Flap  Method  for  Hard  Palate  (Figs.  186  to  188). 
This  was  first  published  by  its  inventor  in  the  IJrit.  Med.  Joiirn.,  Oct. 
25th,  1890,  and  recommended  as  applicable  (i)  in  infants;  (2)  in  cases 
where  the  ordinary  operation  had  failed;  and  (3)  in  cases  in  which  the 
cleft  of  the  hard  palate  was  too  wide  to  be  bridged  over  by  the  ordinary 
operation.  The  late  ]\Ir.  Davies-Colley  afterwards  published  his  method 
in  a  modified  and  extended  form  (Trans.  Med.-Chir.  Soc,  1894,  vol.  Ixxvii. 
p.  236).     It  may  be  divided  into  the  three  following  stages  : — 

"  First  Stage  :  that  of  Tncision  andj  Separation  of  the  Muco-periosteum 
(Fig.  186). — The  patient  being  under  an  aneesthetic,  and  the  jaws  held 
open  by  a  Smith's  gag — (a)  an  incision,  a  b,  is  made  from  before  back- 
wards, about  an  inch  long,  with  its  centre  just  internal  to  the  last  molar 
tooth.  It  should  go  down  to  the  bone  in  front,  and  behind  it  should 
pierce  the  soft  palate.  Through  this  incision  a  raspatory  is  introduced, 
and  the  soft  parts  separated  inwards  from  the  posterior  half  of  the  hard 
palate,  much  as  in  the  ordinarj^  operation,  but  not  to  such  an  extent. 

"  (/3)  An  incision,  c  d,  is  carried  on  the  same  side  from  just  in  front 
of  the  cleft,  and  at  a  distance  of  about  a  quarter  of  an  inch  from  its 
margin,  backwards  to  the  junction  of  the  hard  and  soft  palate.  As  it 
approaches  the  soft  palate  the  incision  should  converge  to  the  edge  of 
the  cleft,  and  it  should  be  continued  along  the  edge  of  the  soft  palate 

*  Preceded  in  some  cases  by  drilling  a  line  with  a  bradawl,  as  in  Fig.  184,  drawn  by- 
Mr.  Eose  for  Mr.  Bryant's  Surgery,  vol.  i.  Figs.  184,  185. 

f  Sir  W.  Mac  Cormac  (loc.  nupra  cit.')  shows  that  Dieffenbach  made  use  of  similar 
sutures,  sometimes  securing  further  approximation  by  again  twisting  them  up  later  on. 
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in  such  a  way  as  to  sjilit  that  structure  to  the  depth  of  about  tliree- 
eighths  of  an  inch.  For  this  purpose  the  knife  should  be  lateralised, 
and  as  the  knife  approaches  the  uvula  a  forceps  will  be  required  to 
hold  the  uvula  steadj^  while  it  is  being  divided.  At  this  pai't  the 
incision  must  be  not  quite  so  deep,  in  order  to  avoid  the  complete 
division  of  the  lateral  half  of  the  uvula.  The  soft  palate  near  the  cleft 
M-ill  now  consist  of  two  planes — a  lower  one  which  is  continuous  with 
the  band  of  muco-periosteum  between  the  two  incisions,  a,  h  and  c  d, 


Fin.   iSC 


cT- 


X 
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The  shading  indicates,  in  the  hard  palate,  stripped-up  periosteum ;  in  the  soft 
palate,  the  stripping  into  two  planes.  The  lower  figure  represents  diagramatically 
a  transverse  vertical  sectiou  through  the  hard  palate  along  the  line  x  y. 

and  an  itpper  one  attached  to  the  back  of  the  hard  palate.  The  nmco- 
periosteum  internal  to  the  incision  c  d  should  be  separated  inivards 
from  the  bone  until  it  is  left  attached  hy  the  soft  tissue  \A-hich  covers 
the  margin  of  the  cleft  of  the  hard  palate. 

'•  (7)  A  large  Hap,  e  f  ;/,  of  somewhat  triangular  shape,  but  with  the 
front  angle  rounded,  should  be  taken  from  the  other  side  of  the  palate. 
One  side  of  the  flap,  e  f,  runs  parallel  to  and  a  sixth  of  an  inch  from 
the  insertions  of  the  teeth  from  the  last  molar  to  the  median  incisor ; 
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tlie  other./  ;/,  runs  bacwwariis  at  a,  distaiiL-c  of  a  sixth  of  an  inch  iVoiii 
the  margin  of  the  cleft  of  the  hard  jKilate,  and  continuous  with  a 
splitting  of  the  soft  palate  similar  to  that  upon  the  other  side,  and 
reaching  as  far  liack  as  the  tip  of  the  uvula.  The  muco-periosteum  of 
the  triangular  fja])  should  also  be  separated  from  the  hard  palate  by 
nieans  of  the  raspatory',  and,  finall_y,  that  which  lies  internal  to  /  y 
should  be  separated  inwards,  until  it  is  vuly  attached  to  the  margin 
of  the  cleft. 

Fig.   1S7. 


^     c/ 


The  lower  jDart  of  the  diagram  represents  a  similar  section  to  that  shown  in  the 
preceding  figure.  Ihe  arrows  indicate  the  direction  iu  which  the  muco-periosteum 
of  the  margins  of  the  cleft  is  reflected  inwards. 


"  Second  Stage  :  the  Union  of  the  Mesial  Flaps  and  the  Upper  Planes  of 
the  Soft  Palate  (Fig.  186). — By  means  of  an  ordinary  palate-needie,. 
with  the  curve  at  the  end  in  a  plane  at  right  angles  to  the  stem,  five 
sutures  of  silk  or  catgut  are  passed  through  the  edges  of  the  flaps 
internal  to  c  d  snidfg,  care  being  taken  to  turn  the  Haps  inwards  so  that 
their  mucous  covering  looks  upwards  and  their  raw  surface  downwards. 
Continuously  with  this  union  the  edges  of  the  upper  plane  of  the  soft 
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palate  on  either  side  must  be  brought  together  in  the  same  way. 
From  four  to  six  sutures  are  necessar}^  for  this  stage.  When  it  is  com- 
pleted the  whole  cleft  of  the  hard  and  soft  palate  should  be  bridged 
over  by  a  lawyer  of  muco-periosteum  and  soft  palate  tissue,  with  the  raw 
surface  looking  downwards. 

"  Th  ird  Sku/e  :  Union  of  the  Triangular  Flap  and  the  Lower  Planes  of  the 
Soft  Palate  (Figs.  187, 188). — With  the  same  needle,  sutures  of  soft  silver 
'wire  are  now  passed  in  the  ordinary  wav  so  as  to  draw  over  the  margin, 

Fig.  18S. 


The  lower  part  of  the  diagram  represents  the  same  section  as  that  shown  in  the  two 

preceding  figures. 


f  (J,  cf  the  triangular  flap  to  the  outer  edge  of  the  incision  c  d,  on  the 
other  side.  At  the  same  time  the  margins  of  the  lower  planes  of  the 
sjDlit  soft  palate  are  brought  together  in  the  same  way.  About  six  wire 
sutures  are  necessary,  and  two  silk  or  horsehair  sutures  may  be  used 
for  the  approximation  of  the  uvula  and  the  adjacent  parts  of  the  soft 
palate.  There  will  now  be  a  second  complete  bridge  across  the  cleft, 
but  in  this  bridge  the  mucous  surface  will  look  downwards,  while  the 
raw  surface  ^^'ill  look  upA\ards  and  be  in  contact  with  the  raw  surface 
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of  the  llrst  bridge.  The  iiu-isiun  a,  h  gapes  widely,  and  may  have  to  Ijc 
increased  in  size,  especially  at  the  expense  of  the  muscular  tissue  of 
the  soft  palate,  in  older  to  allow  the  edges  to  come  together  without 
tension. 

''  The  after-treatment  is  similar  to  that  which  is  usual  after  the  ordinary 
operation.  I  have  generall}^  allowed  an  interval  of  at  least  three  weeks, 
and  sometimes  as  many  as  six  weeks,  before  removing  the  sutures  of  the 
third  stage,  while  those  of  the  second  stage  have  to  be  left  to  come 
awa}'  as  they  can,  or  to  be  absorbed. 

"  There  is  so  little  tension,  that  if  primary  union  should  fail,  secondary 
union  would  probably  take  its  place.  For  a  short  time  a  I'aw  surface  is 
U'ft  in  the  opening  made  by  the  gaping  of  the  incision  a  b,  and  on  the 
other  side  over  the  space  previously  covered  by  the  triangular  flap  ;  but 
these  surfaces  soon  get  covered  with  granulations,  and  give  rise  to  no 
ti'ouble  or  deformity." 

The  chief  advantages  claimed  for  this  operation  are — (i)  No  tissue 
has  to  be  pared  away.  (2)  A  much  larger  extent  of  raw  surface  is 
brought  into  close  contact  than  by  the  ordinary  operation.  (3)  The 
tension,  at  any  rate  in  the  lower  bridge  uniting  the  sides  of  the  hard 
palate,  is  much  less,  (4)  Where,  as  in  the  ordinary  operation,  the 
pressure  of  the  tongue  tends  to  tear  apart  the  slender  line  of  raw  surface 
which  has  to  unite,  in  this  operation  the  pressure  is  beneficial,  as  it 
keeps  the  raw  surfaces  of  the  two  bridges  in  close  contact. 

The  chief  disadvantage  is  that  the  operation  takes  about  half  as  long 
again  as  the  ordinary  operation,  because  of  the  number  of  sutures  to  be 
inserted.  As  to  the  danger  of  sloughing  when  so  large  a  flap  has  been 
so  freely  detached,  the  late  Mr.  Davies-Collej^  had  never  known  this  to 
occur.  Speaking  at  a  meeting  of  the  Medical  Society  (Trans.,  1896, 
J).  70),*  Mr.  Davies-Colley  said  that  his  more  recent  experience,  since 
reading  his  paper  eighteen  months  before  at  the  Medico-Chirurgical 
Society,  had  been  three  cases  of  complete  cleft  between  fourteen  and 
eighteen  months  of  age.  In  two  he  had  succeeded  in  obtaining  com- 
plete union  of  the  hard,  and  considerable,  though  not  complete,  union 
•of  the  soft  palate.  He  repudiated  the  idea  of  wishing  to  adopt  the 
flap  operation  in  every  case.  Of  six  cases  which  he  had  had  in  the 
last  six  months,  four  had  been  done  by  the  ordinary  method,  but  he 
did  not  employ  this  method  in  the  case  of  young  children,  because 
the  flap  operation  was  so  much  more  certain  in  its  efiect. 

Flap  Method  of  Mr.  W.  A.  Lane  (Clin.  Led.,  p.  15). — Mr.  Lane 
considers  "  the  best  age  for  operative  interference  to  be  during  the 
fifth  week,  providing  there  is  no  special  indication  to  the  contrary. 
The  advantages  of  operating  at  this  early  period  are — (a)  the  child 
bears  the  operation  very  well ;  (b)  the  child  experiences  but  slight 
subsequent  discomfort,  and  will  take  its  food  with  satisfaction  within 
an  hour  or  two  after  the  operation  ;  (c)  the  amount  of  haemorrhage 
is  very  slight  and  is  easily  controlled."  In  his  operation,  which 
Mr.  Lane  describes  as  "to  a  certain  extent  a  modification  of  a 
mode  of  treatment  by  flaps  introduced  by  Mr.  Davies-Colley  some 
}'ears    ago,"  he    endeavours  to   raise  a  flap   of  muco-periosteum    from 

*  Speaking  to  me  in  December  1899,  Mr.  Davies-Colley  stated  that  he  had,  latterly, 
been  increasingly  adopting  the  old  operation. 
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one  side,  and  to  fasten  it  securely  beneath  the  separated  margin 
of  the  opposite  side.  Fig.  189  "represents  a  cleft  running  through 
the  whole  of  the  hard  and    soft    palate.     A   flap    which    is    attached 


Fig.  iPg. 


Fig.   190. 


The  clotted  line  indicates  the  in- 
cisions, and  the  shaded  area  the 
muco-periosteiim  elevated  from 
the  adjacent  hone. 


The  flap  is  shown  fixed  in  position 
Ly  a  Jouhle  row  of  sutures. 


to  the  margin  of  the  cleft  is  turned  up  from  the  bone  of  the 
hard  palate,  and  is  dissected  off  the  soft  palate.  Great  care  must  be 
taken  not  to  tear  away  this    flap  from  the  margin  of  the  cleft  in  the 


Fig.  191. 


Fig, 


192 


The  line  of  incision  above  the 
margin  of  the  flap  is  shown 
in  vertical  transverse  section. 


The  flap  is  shown  raised  and  iixed 
in  position. 


Fig.  193 


'gi:== 


hard  palate.  The  latter  part  of  the  operation  can  be  done  best  with 
the  form  of  knives  shown  in  Fig.  193.  In  doing  this  the  descending 
palatine  vessels  are  exposed  as  they  emerge  in  a  loose  periosteal  sheath 

from  a  single  foramen.  These  can 
be  cut  long,  and  any  hgemorrhage 
readily  controlled  by  a  ligature  or 
by  torsion.  An  incision  is  then 
made  along  the  opposite  free  mar- 
gin of  the  cleft  in  the  hard  palate, 
and  the  muco-periosteum  is  raised 
from  the  bone  for  about  a  quarter 
of  an  inch.  The  soft  palate  on  the  same  side  is  pulled  forward,  being 
held  in  forceps,  or  a  thread  may  be  passed  through  its  extremity.  It  is 
split  in  the  same  manner  as  indicated  in  Fig.  194.  none  of  it  being 
removed.  Lately  I  have  frequently  cut  a  flap  from  the  posterior  aspect, 
increasing  still  further  the  area  of  the  opposing  raw  surfaces.  This  is 
done  in  order  to  offer  a  large  raw  surface  which  can  be  brought  into 
accurate  apposition  with  the  reflected  flap.  The  reflected  flap  is  first 
introduced  beneath  the  separated  edge  of  the  muco-periosteum  of  the 


Curved  knives  used  by  Mr.  Lane  in  splitting 
the  soft  jmlate.     (Down  Bros.'  Cat.) 


CLEFT  PALATE. 
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Fig. 


194. 


liard  palate,  and  its  margin  pinned  at  intervals  by  sutures.  Then  the 
margin  of  the  llap  of  the  soft  palate  is  similarly  attached  to  the  outer 
limit  of  the  raw  surface  on  the  back  of 
the  opposite  margin  by  means  of  sepa- 
rate sutures.  The  free  ])art  of  the  ele- 
vated border  is  attached  securely  to 
the  raw  surface  of  the  reflected  flap  by 
nu\ans  of  separate  or  several  continuous 
sutures.  In  this  manner  t\\'0  large 
raw  surfaces,  well  supplied  with  blood- 
vessels, are  retained  immovably  in  ac- 
curate apposition,  and  are  i^laced  under 
the  most  favourable  circumstances  for 
immediate  union.  It  is  very  unusual 
for  any  portion  of  the  flap  covering  in  the  cleft  in  the  hard  palate 
to  give  way,  but  occasionally  the  margins  of  the  soft  palate  may  come 


The  May  in  wbicli  the  soft  palate  is 
split  aud  sutured. 


Fig.  195. 


Fig.  195. 


These  figures  show  Mr.  Laue's  mode  of  treating  a  residual  cleft  in  the  soft  palate. 

apart.  To  remed}-  this,  after  an  interval  of  two  or  three  weeks,  a  flap 
should  be  taken  from  the  side  of  the  hard  and  soft  palate  opposite  to 
that  utilised  on  the  first  occasion,  and  be  retained  by  the  same. method 

Fig.  197. 


Mr.  Lane's  needles  and  needle-holder.      (Down  Bros.'  Cat.) 


in  the  cleft.  By  this  means  the  sutured  surfaces  are  exposed  to  a 
minimum  of  strain."  Fig.  197  shows  the  needles  and  needle-holder 
used  by  Mr.  Lane.      "  For  pinning  the  flap  the  straight  needles  are 
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best  suited,  while  the  curved  ones  are  more  serviceable  in  the  later 
stages  of  the  operation.  The  sutures  used  are  of  the  finest  silk,  and 
employed  only  to  facilitate  threading." 

After-treatment. — A  small  injection  of  morphia  (gr.  ^)  may  be  given, 
but  no  food  should  be  allowed  for  three  hours,  only  a  little  ice  being 
given  to  suck.  The  hands  should  be  secured  for  the  first  few  days. 
For  the  first  forty-eight  hours  milk  with  ice  or  barley-water  only  should 
be  allowed,  with  a  little  port  wine  and  water,  nutrient  enemata  being 
given  if  needful.  After  this,  yolks  of  eggs,  arrowroot,  broths,  soups,  and 
(in  about  ten  days)  light  puddings,  jellies,  may  be  allowed.  If  the 
patient's  temper  and  intelligence  allow  of  it,  the  mouth  may  be  regularly 
syringed  or  washed  with  Condy's  fluid  or  boracic-acid  lotion.  In  other 
cases  it  is  best  to  leave  the  wound  quite  alone.  The  nm'se  should 
devote  herself  to  preventing  the  child  from  crying,  and  to  keeping  the 
patient  amused.  Whenever  it  is  possible  the  child  should  be  taken  into 
the  fresh  air  after  the  first  two  or  three  days  (Owen).  There  should  be 
no  huriy  to  remove  the  sutures,  which,  if  not  of  silk  (p.  432),  may 
remain  for  seven  or  ten  days  in  the  soft,  and  an  almost  indefinite  time 
in  the  hard,  palate.  Xo  one  should  be  allowed  to  look  at  them  either 
early  or  often.  It  is  well  for  the  operator  to  keep  out  of  the  child's 
notice  for  the  first  ten  days. 

To  make  this  subject  of  after-treatment  at  all  complete  a  few  words 
must  be  said  about  the  improvement  of  speech  after  the  cleft  has  been 
surgically  cured,  and  the  occasional  need  of  an  obturator.  Even  after  a 
complete  closure  of  the  cleft  much  awkwardness  of  speech  is  liable  to 
remain,  this  being,  of  course,  most  marked  the  older  the  patient  is. 
Parents  are  often  greatly  to  blame  for  ike  little  trouble  they  will  take 
to  further  the  success  of  the  surgeon's  efibrts,  and  this  refers  in  many 
cases  to  those  who  have  not  the  excuse  of  the  igiiorance  and  toilsome 
life  of  the  poorer  classes.  They  too  often  act  as  if,  because  the  cleft  is 
closed,  no  further  responsibility  rests  with  them.  Again,  the  patients 
being  usually  children,  without  thought  as  to  the  future,  and  satisfied 
with  the  improvement  in  their  deglutition,  present  many  difl&culties. 
Not  only  has  the  child  to  be  taught  the  right  way  of  using  its  organs 
of  speech,  but  wrong  habits,  especially  nasal  and  guttural  tones,  have  to 
be  unlearnt.  ITiis  is  only  to  be  brought  about  by  means  of  systematic 
lessons  and  practice  gone  through  regularly  day  by  day  for  months  and 
even  years.  Xo  plan  will  be  found  better  than  that  recommended  by 
Mr.  W.  Haward,  Clin.  Lect.  "  On  Some  Foiins  of  Defective  Speech  '' 
{Lancet,  1883,  vol.  i.  p.  1 1 1)  :  "  The  instructor  should  sit  directly  facing 
the  pupil ;  the  pupil  is  made  to  fix  his  attention  thoroughly  upon  the 
face  of  the  teacher,  and  to  copy  slowly  his  method  of  articulation.  This 
should  be  displayed  by  the  teacher  in  an  exaggerated  degree,  every 
movement  of  the  lips  and  tongue  being  made  as  obvious  as  possible  to 
the  pupil,  and  the  more  difiicidt  sounds  or  movements  prolonged  for 
the  purpose.  Tlius,  for  instance,  suppose  the  word  '  sister '  were  to  be 
practised,  the  teacher,  having  filled  his  chest  with  a  long  inspiration, 
would  open  his  lips  and  draw  back  the  angles  of  the  mouth,  so  that  the 
pupil  could  see  well  the  position  of  the  tongue  against  the  teeth  ;  he 
could  then  prolong  the  hissing  sound  of  the  "  s,'  and,  finally  separating 
the  teeth  as  the  sound  of  the  't'  in  the  second  syllable  issues,  allow 
the  pupil  again  to  see  the  position  of  the  tongue  as  the  word  is  ended. 
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Or,  for  another  exani))]!'.  take  the  word  '  lil^^'  Here  the  teacher  would 
separate  the  lips  and  teeth,  so  that  the  tongue  would  be  seen  curved 
upwards,  with  the  tip  touchino-  the  hard  palate  ;  the  word  would  then 
be  pronounced  with  a  ])rolong-ation  of  each  syllable,  the  teeth  and  lips 
being  kei)t  open,  so  that  the  uncurling  of  the  tongue  and  its  downward 
movement  are  clearly  seen.  So,  again,  in  teaching  the  proper  method 
of  sounding  such  words  as  '  wing '  or  '  youth,'  much  aid  is  given  by 
keeping  the  lips  somewhat  separated,  so  that  the  relation  of  the  tongue 
and  palate  can  be  made  manifest.  The  pupil  must  be  made  to  fill  his 
chest,*  and  then  to  imitate  as  closely  as  possible  every  movement  and 
sound  of  the  teacher  ;  and  this  may  sometimes  be  assisted  by  making  the 
pupil  feel  with  the  finger  as  well  as  observe  with  the  eye  the  relative 
movement  and  position  of  the  teacher's  tongue  and  palate.  There 
should  be  no  other  person  in  the  room  to  distract  the  pupil's  attention. 
It  is  best  to  continue  the  exercise  for  a  short  time  only,  and  to  repeat  it 
frequently,  rather  than  fatigue  the  child  by  a  long  lesson ;  and  it  is  a 
good  plan  to  take  an  ordinary  elementary  spelling-book  and  to  mark 
the  words  which  the  pupil  finds  most  difficult  to  pronounce, f  so  that 
these  may  be  especially  practised." 

With  regard  to  the  Cjuestion  of  obturators  and  vela,  in  cases  where 
it  has  been  found  impossible  to  close  a  very  wide  cleft,  or  where  it  is 
evident  that  even  after  a  successful  operation  the  palate  will  be  so  tense 
and  short  as  to  be  quite  unable  to  touch  the  pharynx,  and  so  shut  off 
the  nose  from  the  mouth,  an  obturator  may  be  required.  A  very  useful 
form,  that  of  Dr.  Suersen,  of  Berlin  (Brit.  Med.  Journ.,  1882,  vol.  ii. 
p.  875),  and  several  others,  are  described  by  Mr.  Newland  Pedley  (Guy's 
Hosj).  Bsp.,  1894).  The  whole  question  is  very  fairly  dealt  with,  and 
many  useful  hints  are  given  as  to  the  improvement  of  speech  in  these 
cases.  The  chief  disadvantages  of  instrumental  aids  are  that  if  fitted 
early  they  will  requii-e  frequent  alteration  ;  on  the  other  hand,  unless 
worii  early  they  will  be  of  little  service.  Moreover,  the  expenses  of  the 
necessary  repairs  and  renewals  can  rarely  be  met  by  hospital  patients. 
Just  the  same  care  in  overcoming  faulty  habits  of  speaking  and  in 
teaching  correct  ones  is  required  now  as  after  a  successful  operation. 

Causes  of  Failure. —  i.  Yomiting.:|:  2.  Premature  cutting  of  sutures 
from  tension.  3.  Ha^'uiorrhage.  Serious  haemorrhage  in  children,  either 
at  the  time  or  later,  is  very  rarely  met  with,  but  it  is  otherwise  in  adults. 

Mr.  H.  Marsh  (Clin.  Soc.  Trans.,  vol.  xi.  p.  71),  in  the  case  of  a 
patient  aged  21,  was  compelled  to  plug  the  posterior  palatine  canal 
owing  to  severe  ha?morrhage  on  the  sixth  day. 

The  hEemorrhage  recurred  twice,  the  last  time  being  as  late  as  the  fourteenth  day,  and 
was  arrested  on  each  occasion  by  the  following  means  :  "  Searching  with  a  sharp-pointed 
probe,  passed  through  the  lateral  cut,  about  ^  inch  in  front  of  the  hamular  process, 
which  can  be  easily  felt  through  the  soft  palate,  and  about  the  same  distance  directly 
inwards  from  the  wisdom  tooth.  I  felt,  after  two  or  three  attempts,  that  I  had  fixed  the 
probe  in  the  orifice  of  the  canal,  and  at  the  same  time  the  patient  screamed  with  pain 

♦  Opening  the  mouth  widely  and  learning  to  keep  the  tongue  down  on  the  floor  of 
the  mouth  are  two  points  to  be  early  and  strenuously  insisted  upon.  The  patient 
should  practise  them  before  a  looking-glass. 

f  Especially  those  containing  the  letters  t,  b,  d,  k,  g,  s,  z  and  1.     (Rose.) 
+  Mr.  Mason  {Brlf.  Med.  Journ.,  1872,  vol.  i.  p.  14)  gives  the  case  of  a  child,  aged  9, 
where  the  vomiting  of  two  lumbrici  led  to  failure. 
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when  the  large  posterior  palatine  nerve  was  touched.  A  wooden  plug,  made  by  sharpen- 
ing a  piece  of  firewood,  was  then  pressed  firmly  into  the  eanal,  by  holding  it  in  a  pair 
of  strong  forceps  with  its  point  looking  upwards,  and  a  little,  backwards  in  relation  to 
the  roof  of  the  mouth.  Directly  the  plug  was  introduced  the  bleeding  ceased."  The 
recurrence  was  due  to  the  plug  slipping  out. 

4.  Whooping  cotio-h.  5.  Exanthemata.  6.  The  chikT  putting  a 
finger  into  the  wonnd.  7.  Swallowing  of  solid  food.  8.  Feeble  con- 
dition of  the  child,  with  congenital  s_yphilis,  &c.  9.  Acute  infantile 
diarrhoea.  Though  I  have  ])laced  this  last,  this  baffling  pest  of  surgery 
is  too  well  known  to  those  who  have  to  operate,  in  the  summer,  on  little 
children  in  hospitals.  For  the  best  account  of  treatment  I  would  refer 
my  readers  to  an  article  by  Dr.  G.  E.  Halstead  (Guy's  IIosi^.  Bep.,  1898). 
I  here  append  a  summary  of  his  terse  and  most  practical  article  : — 
"  Diarrhoea  is  due  to  something  in  the  diet.  Empty  the  bowels  and 
keep  them  cleansed,  preferably  by  castor  oil.  Energetically  treat  the 
collapse,  and  don't  trouble  about  the  number  of  motions.  Don't  stop 
up  the  bowels  b}?- astringents  and  opium.  Give  hardly  any  food  for  a 
few  days.  Begin  with  white  of  egg  solution  in  teaspoonful  doses  every 
half-hour.  If  the  babj^  is  too  hot,  cool  it ;  if  it  is  too  cold,  warm  it ;  if 
it  is  thirsty  and  not  sick,  give  it  w^ater  ;  and  keep  it  in  the  fresh  air  all 
da}"  long." 

With  reference  to  the  above  causes  of  failure,  while,  very  occasionally, 
haemorrhage  at  the  time  of  the  operation  in  a  weakly  child,  prolonged 
vomiting,  or  want  of  stipervision  after  tlie  operation,  maybe  the  cause,  in 
the  \&y  great  majority  of  cases  the  failure  is  due  to  some  neglect  of  the 
precautions  which  are  recognised  as  essential.  They  are  (a)  insufficient 
relief  of  tension  on  the  sutures  by  inadequate  use  of  the  raspatories  in 
freeing  the  muco-periosteal  flaps  when  the  lateral  incisions  are  made, 
or  in  separating  the  soft  parts  at  the  junction  of  the  hard  and  soft 
palates,  (h)  Unskilful  paring  of  the  edges,  by  which  either  not  enough 
is  done,  the  cleft  not  being  completely  pared,  or  too  much  is  removed 
and  the  tension  thereby  increased,  (c)  Bruising  of  the  edges  from  un- 
skilful manipulation  with  instrtmients  or  sponges,  difficulty  in  passing 
the  sutures,  &c. 


HEMOVAL  OP  GROWTHS  OP  THE  PALATE. 

Growths  here,  though  rare,  have  a  special  interest,  from  their  posi- 
tion, and  majr  thus  be  briefly  noticed.  For  a  good  account  of  them  I 
Avould  i-efer  my  readers  to  a  paper  by  Mr.  Stephen  Paget  {Si.  Barth. 
Uosp.  I'ep.,  vol.  xxii.),  in  which  the  following  points  are  brought  out: 
(i)  The  chief  groups  are  the  polypoid  and  warty,  the  adenomatous,  the 
sarcomatous,  and  the  carcinomatous  ;  this  last  including  the  encephaloid, 
v/hich  are  very  rare,  and  the  epitheliomatous,  commencing  in  irritation 
here  as  elsewhere.  (2)  That  it  is  hardly  possible  to  tell  beforehand  to 
^vhich  group  the  the  groM'th  belongs.  (3)  Many  of  them,  especially  tlie 
adenomata,  can  be  shelled  out  with  surprising  ease.  (4)  That  the 
growth  itself  should  nut  be  cut  into. 

The  commonest  growths  which  the  surgeon  has  to  deal  with  here 
are  sarcomata  and  epitheliomata.     In  either  case,  where  the  growth  is 
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large  and  vasciilar.  1  t^trongly  urge  the  advisability  of  making  use  of 
such  aids  as  a  jireliminary  laryngotoniy  and  plugging  the  iauces,  slitting 
the  cheek  and  ligaturing  the  external  carotid  on  the  side  in  which  the 
growth  extends  farthest  back.  Tying  the  above  vessel  not  only  renders 
the  operation  much  more  bloodless,  and  so  enables  it  to  be  more  thoroughly 
done,  but  diminishes  also  the  risk  of  secondary  htemorrhage,  a  risk  that 
in  a  part  like  this,  which  cannot  be  kept  aseptic,  is  always  present.  I 
have  followed  the  above  course  in  two  cases,  in  each  of  which  the  disease 
implicated  the  pter^^goid  region  on  one  side.  One  was  an  epithelioma 
of  the  hard  and  soft  palate  involving  the  alveolar  process  and  the  ptery- 
goid region  on  the  left  side.  This  patient  is  alive  and  well,  four  and  a 
half  5'ears  after  the  operation.  In  the  other  case,  one  of  sarcoma  of  the 
right  pterygoid  region  and  the  soft  palate,  an  operaticm  had  already  been 
attempted  b}^  a  surgeon  at  Johannesburg.  Ligature  of  the  right  external 
carotid  allowed  of  the  removal  of  some  enlarged  glands  at  the  angle  of 
the  jaw,  and  i:)revented  any  severe  hasmorrhage  when  the  growth  was 
shelled  out  of  the  palate  and  right  pterygoid  region.  When  I  saw  the 
patient  last,  two  years  after  the  operation,  the  parts  were  perfectly 
sound. 

In  the  case  of  a  groAvth  of  the  hard  palate,  peeling  it  off  with  a  blunt 
dissector  and  scraping  the  bone  will  be  cjuite  insufficient.  The  bone 
around  should  be  freely  removed  with  a  chisel  or  gouge  and  mallet,  or 
a  partial  removal  of  the  tipper  jaw  {e.<j.,  its  palate  and  one  alveolar 
process)  performed,  if  needful. 


CHAPTER    X. 
REMOVAL    OF    THE    TONGUE    ^Figs.  198  to  202;. 

The  day  when  the  Ijelief  is  accepted,  and  acted  upon,  that  cancer  of  the 
tongue,  like  many  other  epitheliomata,  has  a  pre-cancerous  stage,  and 
that  this  is  the  stage  in  which  we  ought  to  opei-ate,  will  be  a  happy  one 
for  hundreds  of  patients  and  for  the  results  of  surgery.  Of  all  the 
painful  deaths  by  which  men  leave  this  world  there  are  few  more 
miserable  and  distressing  than  one  which  closes  life  by  cancer  of  the 
mouth.  And  yet,  though  in  the  case  of  the  tongue  tliis  most  important 
stage  is,  from  the  position  of  the  organ  which  it  attacks,  peculiarly 
under  om-  eyes  and  lies  open  to  our  examination  and  detection,  how 
frequently  it  is  overlooked  I  I  have  elsewhere  {G-ui/s  Hosi:).  Beji..  1889, 
p.  245)  treated  in  detail  of  this  malignancy  and  the  other  practical 
points  above  given. 

Before  describing  the  different  operations  it  will  be  well  to  say 
something  with  reference  to  two  or  three  very  practical  points  which 
rise  up  with  every  case  of  tongue-cancer,  a  form  of  cancer  which,  it  must 
be  remembered,  is  very  frequent,  and  increasing  in  frequency;*  which 
attacks  all  ranks  of  life  ;  which,  after  its  early  stage,  is  especially 
malignant;!  and.  finally,  for  the  relief  of  which  an  operation  is  as 
much  dreaded  and  deferred  by  men  as  that  for  carcinoma  mammae  is 
by  women. 

A  Pre-cancerous  Stage. — However  tongue-cancer  begins,  it  passes 
through  the  above  stage,  i.e..  a  stage  (the  duration  of  which  is  unknown, 
and  varies  extremely)  in  which  inflammatory  changes  only  are  present, 
viz.,  ulceration  and  other  changes  in  the  epithelium,  not  amounting, 
as  yet,  to  epithelioma,  but  on  which  epithelioma  inevitably  supervenes. 
The  boundary  line  between  this  pre-cancerous  stage  and  cancer  is 
extremely  narrow ;  the  duration  of  this  stage  may  be,  and  often  is, 
extremely  brief. 

Aids  in  recognising  this  stage  :  (i)  The  duration  of  the  ulcer.  (2)  Its 
obstinacy  to  treatment.  (3)  The  age  of  the  patient.  (4)  Absence  of 
any  induration  or  fixity. 

*  Amongst  common  cancers — e.ff.,  of  breast,  rectum,  uterus,  ice. — cancer  of  the  tongue 
stands  about  third,  although  so  rare  in  women.  Mr.  Barker,  in  his  carefully  worked-out 
article  on  "  Diseases  of  the  Tongue  "  CS>/st.  of  Surg.,  vol.  ii.  p.  578),  gives  a  series  of  tables 
showing  that  in  the  last  thirty  years  there  has  been  a  steady  increase  from  2-6  to  11-5  per 
cent. 

t  This  is  shown  in  the  following  facts  :  (a)  The  rapidity  here  is  quite  different  from 
that  in  other  epitheliomata.  Epithelioma,  usually  thought  a  slow  cancer,  here,  in  a  moist, 
warm  cavity,  much  irritated,  and  never  dry  and  warty,  is  terribly  rapid.  03)  Gland 
invasion  is  here  not  only  certain,  but  inevitably  early  as  weU. 
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Questions  arising  before  Operation. 

Tho^  opcratiiii;'  snr^'con  will   olVcii    he  callctl   ii])oii   to   o-jvc  an  answer 
to  the  twn  following-  (|n(^stions  :   Will  the  disease  he  permanently  cured  ? 
It"  a  permanent  cure  is  impossible,  will  life  be  bettered  and  prolon<;-ed  ? 
A.    Will  the  disease  be  permanently  cured  ? 

Really  permanent  cures  are,  as  yet,  too  few,  though  the  results  of 
recent  years  are  increasinglj^  promising-.  Thus  Mr.  Butlin  wrote  in 
1885  (Diseases  of  the  Toiujue,  p.  295),  "  It  may  be  taken  for  granted  that 
a  saving  often  lives  in  the  hundred  may  fairly  he  claimed  for  operation 
in  cases  of  lingual  carcinoma."  In  his  Hunterian  Lecture  {Brit.  MecL 
Jonrn.,  vol.  i.  1898,  p.  542)  the  same  authority  states,  '"The  analysis 
of  my  own  I02  cases,  hospital  and  private,  furnishes  a  percentage 
of  20  cured*  cases.  And  if  the  50  private  cases  were  anah'sed,  the 
percentage  of  cured  cases  is  26." 

i\Ir.  AV'atson  Cheyne,  in  his  Lettsomian  Lectures  (Med.  Soc.  Trans., 
vol.  xix.  p.    169),  gives  the  frequenc}^  of  recurrences,  both  local  and 
glandular,  after  operations  on  cancer  of  the  tongue  as  varying  from  61 
per  cent,  in  Kocher's  statistics  to  89  per  cent,  in  Winiwarter's.     I  have 
stated  above  that  in  epithelioma  here  invasion  of  the  glands  is  not  only 
certain  but  inevitably  early  as  well.    Mr.  Hutchinson  (Brit.  Med.  Journ., 
vol.  ii.    1 89 1,  p.   1 190)  draws  attention   to  the  following  facts,  which 
cannot  be  emphasised  too  strongly.    Gland  infection  here  begins  almost 
from  the  very  day  that  the  sore  assumes  suspicious  features.     Again, 
lymphatic  glands    may  become  involved   through  ulcers  of  the   most 
insignificant    size    and    of  the    briefest    duration.       Lastly,    the    same 
authority    points    out   that   cancer   germs    maj^   remain    latent   in  the 
lymphatic  glands  for  several   years  and  then  evolve   disease.      Before 
leaving  this  subject  I  would  earnestly  impress  upon  my  j^ounger  readers 
that  invasion  of  the  glands  is  here  not  only  certain,  usually  early,  but 
also  no\\'  peculiarl}"  baneful,  owing  to  (i)  the  way  in  which  epithelioma 
infects  the  glands — i^iff animator  1/  cells,  as  tvell  as  those  of  cancer,  ]iassinr/ 
from  the  'primary  groirth,  if  tdcerated,  as  it  usually  is,  into  the  rjlands ;  and 
(2)   the  rjreai  importance   of  the  structures  amomjst   irhich   the    cervical 
lympJiatic  fjlands  lie.    When  epitheliomatous  glands  are  operated  on,  the 
following  conditions  interfere  with  a  thorough  extirpation  of  the  disease  : 
(a)  The  number  of  the  glands  and  the  abundant  communication  between 
the  different  groups,  the  importance  of  the  structiires  closely  adjacent 
to  the  deeper  ones,  and  the  fact  that  the  glands  may  be  affected   and 
yet  so  minute  as  to  escape  the  most  careful  operator.     (^)  The  presence 
only  too  often  of  septic  cells  (the  original  trouble  being,  usually,  an 
ulcer)  as  well  as  of  malignant  deposit  in  the  glands  so  mats  them  to 
adjacent  parts  as  to  make  it  quite  impossible  to  really  extirpate  the 
glands.     Inflammatory  softening  having  set  in  leads  to  their  breaking- 
down  during  attempts  at  their  removal,  Avith  the  result  that  shells,  still 
the  seat  of  cancerous  foci,  are  left  behind.     These  relics,  owing  to  the 
vascularity  of  the  surrounding  parts,  do  not  die,  but  preserve  sufiicient 
vitality  to  act,  a  little  later,  as  centres  of  recurrent  disease. 

The  explanation  of  the  small  number  of  permanent  recoveries  after 


*  By  the  term  '•  cured  "  Mr.  Butlin  means  that  the  20  patients  were  in  sound  health 
more  than  three  years  after  the  operation,  12  of  them  having  been  watched  for  more 
than  five  years. 
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removal  of  tongue-cancer  is  not  altogether  to  tlie  credit  of  our  profession. 
Patients  and  we,  alike,  are  too  often  both  to  blame.  The  gravity  of  the 
disease  is  overlooked,  the  time  of  the  '•  pre-cancerous  stage "  is  lost. 
Because  tongue-cancer  is  so  often  preceded  b}^  syphilis,  or  local  irrita- 
tion, the  practitioner  diagnoses  the  above,  and  suggests  them  as  the 
essential  part  of  the  mischief:  "give  drugs  another  chance" — e.r/., 
potassium  iodide,  mercury,  caustics.*  To  these  there  are,  in  nearly 
every  case,  the  strongest  objections  in  the  pre-cancerous  stage.  Time 
is  lost,  strength  is  lost,  and  the  patient  is  lulled  and  befooled,  while  all 
the  time  the  vascularity  and  irritation  around  the  ulcer  are  increased. 
Furthermore,  the  patient  is  in  part  responsible  for  the  delay,  as  he  very 
naturally  dreads  the  operation,  exaggerating  its  danger,  painfulness,  and 
the  supposed  inevitable  loss  of  speech.  We  shall  never  be  able  to 
successfully  combat  the  above  till  (i)  the  importance  and  value  of  the 
pre-cancerous  stage  are  recognised ;  (2)  getting  cases  of  tongue-cancer 
early,!  we  are  enabled  to  assure  the  patient  that  removal  of  one  half  of 
the  tongue  will  be  sufficient,  and  that  half  can  be  safely  and  usefully 
spared  to  him. 

B.  If  *t  ^jerj/t '?./*«*«*  c\ire  is  itnpossihle,  rvill  life  he  bettered 
und  prolowied  ? 

Cases  which  are  not  operated  on  die  within  eighteen  months,  many 
in  twelve  months.  An  operation  wisely  planned  and  well  carried  out 
often  gives  a  gain  of  six  or  eight  months.  This  is  a  gain  not  only  of 
time,  but  also  of  comfort.  Death  by  glandular  recurrence  in  the  neck 
is  less  painful  and  noisome  than  death  by  mouth-cancer.  No  one  Avho 
has  seen  much  of  tongue-cancer  will  have  any  difficulty  in  answering 
the  question  which  of  the  two  is  the  more  painful  to  the  patient  and  dis- 
tressing: to  those  around  him — tongue-cancer  with  its  horrible  foetor, 
profuse  and  foul  salivation,  its  pitiless,  incessant,  weary,  racking  achmg 
of  tongue,  ear,  face,  and  teeth ;  or  recuri'ence  in  the  cervical  glands,  an 
alternative  in  which  the  patient  is  often  able  to  work  up  to  near  the  last, 
and,  till  towards  the  close,  is  free  from  the  agonising  tenderness,  the 
stinking  foetor,  the  dribbling  of  foul  saliva  (not  only  half-poisoning  the 
patient,  but  rendering  him  noisome  to  others:]:),  and  the  slow  starvation 
day  by  day  of  tongue-cancer.  Where  an  operation  is  certainly  attended 
with  risk,  the  patient  in  facing  it  may  be  relieved  by  the  assurance  that 
a  life  prolonged  in  hideous  misery  and  constant  agony  is  worse  than 

*  "While  a  careful  thorough  application  of  nitric  acid  or  acid  mercury  nitrate  is 
perfectly  justifiable  in  certain  cases,  and  may  be  highly  beneficial,  the  use  of  caustics 
frequently  repeated  at  short  intervals  is  here  futile  and  perilous.  For  medical  men  to 
waste  time  with  this  treatment  should  at  the  present  day  be  almost  criminal,  for  such 
•dallying  with  drugs  and  local  applications  can  only  lead  to  cultivation  of  cancer,  and 
most  miserable  and  often  untimely  deaths  "  (article,  loc.  supra  cif.,  Gin/s  Hasp.  Hep., 


f  If  a  sore  has  been  persistent  for  longer  than  three  months,  permanent  recovery  is 
Tery  doiibtful.  If  it  has  persisted  for  over  six  mouths,  if  more  than  one-third  of  the 
tongue  is  invaded,  if  the  floor  of  the  mouth  is  involved,  permanent  recovery  is  well-nigh 
certainly  hopeless. 

X  "  Eecalliug  the  '  male  gratus  aniicis'  of  Daan  Swift.  Who  has  not  seen  such  cases, 
the  close  of  whose  life  brings,  week  after  week,  days  without  hope  and  nights  without 
rest,  and  has  not  longed  exceedingly  for  a  wider  recognition  of  the  pre-cancerous  stage 
of  tongue-cancer,  and  for  earlier  operations  in  it?"  QGui/'s  Hoq-.  Rep.,  loc,  siqjra  cit."). 
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<leath  tuUuwiii^j,'  rl(jse  on  an  ojjcrat  idii.  •■  \\  lien  ;i  nuiii  lias  unl\',  suppose, 
two  or  three  years  to  live  it  is  no  small  advantage  if  at  least  half  the 
time  can  be  spent  in  comfort  I'allu'r  than  in  misery,  and  in  profitable 
work  rather  than  in  painful  idleness"  (Paget).  If  a  patient  cannot 
make  up  liis  mind  to  an  operation  and  is  losing  precious  time,  he  should 
be  warned,  without  being  unduly  frightened,  of  the  state  of  things, 
alluded  to  a  few  lines  above,  which  will  inevitably  follow.  Tsually,  as 
soon  as  this  sets  in — i.e.,  when  the  condition  of  the  tongue  renders  him 
a  nuisance  to  himself  and  others  with  the  disgusting  foetor,  the  constant 
dribbling  of  foul  saliva  which  cannot  be  swallowed,  the  weary  aching 
■day  and  night,  lit  up  into  agonising  Hashes  when  the  parts  are  touched 
or  moved — the  patient  becomes  willing  to  run  any  risk.  But,  too 
often,  by  this  time,  if  the  glands  are  not  already  enlarged,  the  mischief 
has  reached  the  floor  of  the  mouth  or  the  alveolar  mucous  membrane  by 
-extension,  though  not  yet  perhaps  with  ulceration. 

Operations. — The  following  foui-  will  be  carefully  descrilied.  viz. : 
(i.)  Whitehead's.  (iii.)  Kocher's  (Fig.  201). 

(ii.)  Syme's  (Fig.  200).  (iv.)  The  Ecraseur. 

With  these,  certain  aids— e.*/.,  slitting  the  cheek,  preliminary  laryn- 
gotomy,  and  ligature  of  the  Unguals — will  also  be  considered.  One  or 
two  other  methods  will  then  be  briefly  alluded  to. 

AVhile  the  above  operations — and  I  allude  especially  to  the  first 
three — give  a  choice  whicli  will  enable  the  surgeon  to  meet  an_v  case  of 
tongue-cancer,  whichever  is  chosen  must  be  completely  carried  out : 
"  niggling"  operations  lead  inevitably  to  return  and  accelerated  growth 
in  the  tongue  itself. 

(i.)  Whitehead's. — The  advantages  of  this  are  verv  great.  They 
are :  (a)  The  transverse  section  of  the  body  of  the  tongue  can  be  placed, 
deliberately,  well  behind  the  growth.  However  far  behind  the  growth 
the  loop  of  the  ecraseur  is  placed  before  the  operation,  and  however 
securely  it  seems  to  be  retained  in  situ  by  large  curved  needles,  as  the 
loop  is  tightened  up,  owing  to  the  enormous  strain  which  is  gradually 
applied,  the  needles  and  the  loop  are  forced  forwards  nearer  and  nearer 
to  the  growth.  Now  the  whole  neighbourhood  of  this  is  ready  to  become 
the  seat  of  malignancy.  All  around  the  growth  the  epithelial  columns 
are  ready  to  dip  down  into  the  vascular  connective  tissue  beneath,  on 
which,  in  health,  they  never  encroach.  Again,  the  parts  around  are 
loaded  with  inflammatory  cells,  soft  and  vascular.  If,  as  is  very  likely, 
owing  to  the  tremendous  tension  to  which  it  is  submitted,  especially 
■when  the  parts  are  very  soft,  the  loop  comes  crushing  into  this  neigh- 
bourhood and  makes  the  "section  here,  the  indipping  processes  which 
extend  for  some  distance  around  the  actual  epithelioma  may,  owing  to 
the  vascularity  and  inflammation  consequent  on  the  operation,  break 
out  into  speedy  recurrence.  Again,  the  insertion  of  the  needles  which 
are  intended  to  keep  the  loop  well  behind  the  growth  is  not  always  an 
easy  matter,  especially  if  the  growth  is  far  back,  and  if  the  front  teeth 
are  well  developed  whilst  the  molars  and  pre-molars  are  too  deficient  to 
allow  of  wide  opening  of  the  mouth  with  a  gag.  (&)  The  resulting 
wound  is  very  clean,  there  being-  very  little  laceration  and  no  charring. 
The  slight  decomposition  which  would  take  place  from  an  extensive 
operation,  even  with  scissors,  is  readily  checked  by  the  use  of  creolin,  &c. 
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The  advantage  of  this  in  saving  a  patient,  whose  vitality  is  ah-eady 
lowered,  from  the  depressing  effects  of  being  liable  for  days  to  breathe 
and  swallow  with  a  foetid  sore  in  his  month,  in  securing  rapid  granula- 
tion and  healing,  and  thus  enabling  the  patient  to  be  earh^  propped  up, 
and  soon  to  leave  his  bed,  must  be  obvious  to  everj^  surgeon  who  knows 
how  great  is  the  risk  of  fatal  septic  bronchitis  in  these  cases.  For  the 
same  reason  secondary  heemorrhage  is  unknown,  (c)  The  instruments 
required  are  extremely  simple  and  few,  as  will  be  seen  from  the  account 
of  the  oiDcration. 

The  Operation. 

It  is  most  essential  that  the  ansesthetic  should  be  in  the  hands  of  a 
man  who  can  be  thoroughly  trusted.  It  is  often  taken  badly  in  these 
cases,  with  much  dyspnoea  and  restlessness  at  first ;  and,  during  the 
operation,  owing  to  the  open  mouth  admitting  much  air,  and  the  fear  of 
interfering  with  the  operator,  the  patients  often  "  come  to"  prematurely. 
The  only  thing  is  to  get  them  well  under  at  first ;  later  on  it  will  bo 
well  not  to  keep  them  too  much  under  the  influence  of  the  antBsthetic, 
in  order  that,  the  sensibility  of  the  larynx  not  being  lost,  the  blood  may 
not  enter  the  air-passages.  The  administrator  must  watch  the  tint  of 
the  lips,  the  veins  in  the  cheeks,  and  know  when  a  little  blood  is  only 
safel}",  though  noisily,  bubbling  at  the  back  of  the  fauces,  and  when  it 
is  setting  into  the  trachea.  I  consider  the  administrator  of  ana^s- 
thetics  in  these  cases  to  be  nearly  as  important  as  the  operator.  Iwo 
reliable  assistants  are  needed  who  understand  the  steps  of  the  opera- 
tion, one  to  take  the  gag  in  charge,  and  to  sponge  when  needed,  and 
the  other  to  hook  back  the  corner  of  the  mouth  ^\•itll  two  fingers  A\'hile 
he  is  ready  to  sponge,  and  thus,  with  the  position  of  the  head  over  to  this 
side,  enable  the  blood  to  escape  freely  from  the  wound  into  the  cheek 
and  out  of  the  mouth,  with  the  aid  of  deft  sponging.  Two  nurses 
should  be  ready  to  supply  sponges ;  these  being  absolutely  clean,  soft, 
thoroughly  wrung  out  of  iced  Condy's  fluid,  and  firmly  secured  on 
holders.  The  following  instruments  should  be  close  to  the  operator's 
right  hand — viz.,  scissors,*  a  few  pairs  of  Spencer  Wells's  forceps, 
curved  on  the  flat,  a  needle  in  a  handle,  threaded  with  stout  silk,  and 
some  medium-sized  ligatures  of  sterilised  silk. 

A  good  light  is  absolutely  essential.  Daylight  close  to  a  wnidow  is 
far  the  best.  If  it  is  needful  to  operate  when  the  above  cannot  be 
obtained,  as  in  a  succession  of  foggy  November  afternoons,  a  good  lamj) 
light,  concentrated  by  a  lar3'ngeal  mirror,  will  be  useful.  In  making- 
arrangements  for  a  good  light,  the  surgeon  will  remember  that,  wdiile 
the  removal  itself  takes  but  a  short  time,  getting  the  patient  under  the 
anaesthetic,  and  keeping  him  under  its  influence,  often  render  the 
operation  much  prolonged.      It  may  not  be  superfluous  to  add   here 


*  Mr.  Whitehead  hearing,  iu  1881,  that  I  had  twice  operated  by  his  method,  kindly 
sent  me  a  pair  of  his  scissors.  They  are  rather  longer  than  usual,  perfectly  flat,  very 
sharp  up  to  the  tips,  which  are  square  and  blunted.  Mr.  Whitehead's  latest  account 
of  his  operation,  with  his  results  in  a  hundred  cases,  will  be  found  in  Brit.  Med.  Journ., 
vol.  i.  1891,  p.  961.  It  is  no  discredit  to  Mr.  Whitehead,  who  first  placed  the  operation 
by  scissors  on  a  firm  basis,  to  say  that  Mr.  Fiddes,  of  Jamaica,  one  of  the  first  surgeons 
to  remove  the  tongue,  used  the  scissors  forty  years  ago  QPntJi.  Soc.  Trans.,  vol.  xii, 
p.  223  ;  Edin.  Med.  Journ..  1859). 
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lliat  this  is  an  oj^i'ratiou  wliii'h  calls  Tor  codhicss  and  (Iccisioii  o])  tlie 
part  of  the  operatoi",  and  for  promptness  witJi  their  lielp  on  tiie  part  of 
all  those  who  assist.  No  crowding  on  tlie  operator,  no  obstruction  to 
the  light  by  b}'standers,  sliould  be  permitted  for  a  moment. 

JPrelitninary  Lari/ngotoiny. — Tlie  question  of  the  advisability  of 
this  operation  now  arises.  It  forms  no  part  of  a  "  Whitehead"  proper. 
The  operator  who  introduced  the  scissors-method,  and  whose  success 
with  it  is  so  well  known,  never,  I  believe,  uses  a  preliminary  laryn- 
gotomy.  In  my  first  6  cases  I  followed  him  closely.  Amono-  the  later 
47  I  have  performed  laryngotomy  on  many  occasions.  Witli  a  wider 
experience,  I  am  led  to  think  very  highly  of  this  preliminary  step,  and 
of  the  plugging  of  the  back  of  the  mouth,  Avhicli  it  renders  safe,  and 
I  do  so  for  this  reason.  With  the  fauces  plugged,  and  the  patient 
breathing  through  a  laryngotomy  cannula,  the  surgeon  can  neglect 
the  hiemorrhage  more,  can  so  operate  more  deliberatel}^  and  thus  (and 
this  is  the  value  of  this  preliminary  step,  in  my  mind)  at  every  step  of 
the  operation  can  have  the  parts  more  thoroughly  sponged  dry,  and  con- 
sequently is  enabled  throughout  to  keep  more  surely  wide  of  the  disease. 
In  other  words,  I  do  not  di'ead  the  heemorrhage  which  accompanies  a 
scissors-operation  for  itself,  but  because  it  is  liable,  in  spite  of  careful 
and  prompt  sponging,  to  obscure  the  held,  and  thus  lead  to  cutting 
dangerously  near  the  growth — a  danger  especially  likely  to  happen  if 
the  hasmorrhage  is  at  all  free,  if  the  parts  cut  are  very  much  softened, 
and  if  the  patient  is  not  taking  the  anesthetic  well.  For  these  reasons 
I  am  inclined  to  recommend  a  preliminary  laryngotomy,  with  plugging 
of  the  fauces,  in  these  cases  :  (i)  When  a  surgeon  who  values  White- 
head's operation  is  doubtful  as  to  his  means  of  meeting  heemorrhage. 
(2)  When  the  growth  extends  beyond  the  middle  of  the  tongue,  into 
the  posterior  third.  (3)  When  the  floor  of  the  mouth  is  at  all  involved. 
In  growths  limited  to  the  anterior  half  of  the  tongue,  unless  there  is 
much  fixity,  laryngotomy  is  not  needed,  for,  as  will  be  seen  below, 
sufficient  of  the  tongue  in  such  cases,  after  very  little  use  of  the 
scissors,  comes  right  out  of  the  mouth.  (4)  This  question  is  also 
aifected  by  the  experience  of  the  anaesthetist.  In  February  1899,  I 
removed  the  entire  tongue,  in  a  patient  sent  to  me  by  Mr.  Buxton 
Shillitoe,  without  performing  laryngotomy.  But  I  should  add  that  I 
had  the  advantage  of  Dr.  Hewitt's  services  as  anaesthetist.  In  this 
])atient  the  growth  extended  so  far  back  that  it  would  have  been 
difficult  to  divide  the  tongue  sufficiently  widely  behind  the  disease, 
had  there  been  a  sponge  in  the  fauces.  At  the  present  time  (February 
1 900)  there  is  no  trace  of  local  recurrence ;  but  I  have  had  to  remove 
some  glands  from  both  sub-maxillary  regions. 

If  it  be  decided  to  perform  laryngotomy,  this  operation  is  done  as  at 
p.  480,  and  a  soft  clean  sponge,  dusted  with  iodofoinn,  is  tied  with  silk 
into  appropriate  size  and  fixed  at  the  back  of  the  fauces,  the  silk  being 
brought  out  of  the  mouth  and  held  by  a  finger  of  the  assistant  Avho 
has  charge  of  the  gag.  This  sponge  must  be  pressed  well  back,  and 
care  taken  that  it  does  not  draw  back  and  down  the  base  of  the  tongue, 
or  it  may  cause  some  difficulty  in  securing  the  linguals  when  the 
transverse  section  of  the  tonp-ue  is  made  far  back.  The  anajsthetic  is 
now  continued  throxigh  the  tube,  an  additional  advantage  brought 
about    by  the  laryngotomy,   as  the  administration  of  the  anaesthetic 
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does  not  interfere  with  the  fiekl  of  operation.  So  very  little  sloughing- 
and  swelling  of  parts  follows  on  Mr.  Whitehead's  operation,  that  the 
laryngotomy-ti;be  niay  nstially  be  removed  as  soon  as  the  patient  is 
back  in  bed  and  has  '•  come  to"  comfortabh*. 

Whether  laryngotomy  is  performed  or  not,  the  patient,  having  been 
propped  iip;.  is  brought  quite  to  that  side  of  the  table  on  which  the 
surgeon  stands.  A  gag*  is  placed  on  the  side  of  the  mouth  opposite  to 
the  growth,  and  the  moitth  widely  opened.  The  tongue  is  then  trans- 
fixed on  the  diseased  side,  well  back  in  its  anterior  third,  with  a  needle 
in  a  handle,  loaded  with  stout  silk  :  this  is  looped  and  knotted,  and  the 

Fig.  198. 


tongue  thus  well  dra^^■n  out  of  the  mouth.  The  surgeon  then,  where 
one  half  can  be  spared,  with  a  sharp-pointed  bistoury  splits  the  tongue 
longitudinally  along  the  raphe,  to  a  point  thoroughly  well  behind  the 
growth.     It  has  been  said  that  leaving  half  the  tongue  is  useless,  the 


*  Of  these  I  prefer  Dr.  F,  W.  Hewitt's  modification  of  Mason's  gag  as  the  readiest 
and  most  efficient  in  cases  where  sufficient  teeth  are  present.  The  patient  should  be 
got  thoroughly  well  under  the  anaesthetic  (the  degree  of  anesthesia  being  just  short 
of  abolition  of  the  laryngeal  reflex).  I  prefer  ether  first,  when  the  state  of  the  lungs 
and  vessels  admits  of  it ;  chloroform  may  be  given  afterwards  with  a  Junker's  apparatus, 
and  a  tube  through  either  the  laryngotomy  wound  or  the  nose.  I  believe  this  drug  to  be 
quite  safe  at  this  stage,  and  it  diminishes  the  congestion  due  to  the  ether.  The  same 
well-known  and  ingenious  ansesthetist  has  lately  supplied  a  want  long  felt  by  operating 
surgeons — viz.,  a  gag  that  wiU.  widely  separate  the  edentulous  jaws  so  often  met  with  in 
patients  the  subjects  of  tongue-cancer  (Fig.  199).  I  refer  to  Dr.  Hewitt's  wheel-handled 
gag,  made  by  Weiss. 
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]>;ui    li'fl    lifiiii;'   liiit    lililc    iiiidcr   the    ]);itient's   ooiili'ol.       1    am    of"   an 
i-ntircK'  (lilli'i'i'iii   (i]iini(iii.  tor  i-casoiis  o-jveii  below. 

'riii>  diseased  halt'  or  llic  \vli()le  tongue  being  drawn  well  out  of  llie 
moiitli  bj'  means  of  a  stout  silk  loop  or  reliable  tongue-forceps,  the 
sura'eon  next  divides  with  scissors  the  mucous  membrane  between 
the  tongue  and  the  alveolar  process,  keeping  close  to  the  bone  so  as 
to  be  wide  of  the  disease.  The  anterior  pillar  of  the  fauces  is  next 
divided.  AVhile  the  above  steps  are  taken,  an  assistant  sedulously 
sponges  away  any  ha'uiorrhage  into  the  hollow  of  the  cheek  and  out  of 
the    mouth.  thi>    clicrk    being   retracted    as    above    directed.      Careful 

Fk;.   199. 


Condition  of  mouth  a  year  after  complete  removal  of  the  tonj:;ue  in  a  patient  of  mine, 
aged  67.     The  absolutely   edentulous  jawi  (footnote,  p.  434)  are  to  be  noted. 

sponging,  and  sponge-pressure  on  bleeding  pomts,  are  most  essential 
if  the  surgeon  is  to  see  his  way  and  cut  ^^■ide  of  the  disease. 

If  the  disease  has  implicated  the  frjenum  and  its  vicinity,  two  or 
three  of  the  lower  incisors  should  be  drawn,  so  that  the  scissors  may  be 
introduced  on  a  level  with  the  disease.  If  this  be  not  done,  the  scissors 
have  to  be  dipped  in  over  the  teeth  in  an  awkward  \^'ay,  and  one  which, 
as  soon  as  bleeding  occurs,  makes  it  impossible  to  be  certain  of  getting 
below  the  disease.  The  scissors  can  be  introduced  with  nnich  greater 
facilit}^,  and  used  to  much  better  purpose,  if  a  gap  be  made  in  the  teeth. 
These  can  be  kept,  and,  later  on.  lifted  to  a  plate  by  a  dentist. 
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When  half  of  the  tongue  has  been  freed  all  round,  the  muscles 
between  it  and  the  floor  of  the  mouth  are  cut  through  Avith  a  series 
of  short  snips  until  the  diseased  half  is  separated  on  the  level  of  the 
lower  part  of  the  jaw,  as  far  back  as  is  needful.  During  this  stage 
oozing  will  take  place,  and  one  or  two  small  arteries  jet  with  varying 
freedom  in  different  cases,  but  these  will  yield  to  pulling  steadily  on 
the  tongue,  and  to  firmly  applied  sponge-pressure. 

The  tongue  having  been  freed  horizontally  up  to  a  point  well  behind 
the  disease,  the  transverse  section  is  now  made,  and  here  I  have  found 
the  following  precaution  useful : — Instead  of  cutting  straight  across  the 
half  and  trusting  to  being  able  to  secure  the  lingual  on  the  face  of  the 
stump— a  step  by  no  means  always  easj^  of  accomplishment,  owing  to 
the  artery  being  often  at  once  obscured  by  a  small  pool  of  blood,  and 
to  the  not  infrequent  softness  of  the  tissues  in  these  cases, — I  cut  a  deep 
gi'oove  through  the  tough  mucous  membi-ane  of  the  side  and  dorsum, 
and  tear  through  the  softer  muscular  tissue  with  the  closed  scissors  or  a 
steel  director  till  the  lingual  nerve  and  artery  are  seen  ;  next,  having 
applied  a  long-bladed  pair  of  Spencer  Wells's  forceps  to  the  remaining 
tissues,  cut  away  the  half  of  the  tongue  in  front  of  the  forceps,  and 
then  twist  or  tie  the  lingual  arteiy  which  has  thus  been  secured.* 

If  it  be  needful,  the  surgeon  then  proceeds  to  deal  Avith  the  other 
half  of  the  tongue,  a  step  which  is  much  facilitated  bj-  the  room  given 
for  manipulation  b}'  the  removal  of  the  first  half. 

Menioval  of  Half  the  Tongue. — On  this  subject  I  may  quote  again 
from  my  article  in  the  Gurfs  Hospital  Reporis,  p.  252  :  "  (i)  The  removal 
of  half  the  tongue  is  suitable  and  strongly  called  for  in  certain  cases. 
(2)  That  such  an  operation,  performed  in  fitting  cases,  leaves  the  patient 
with  an  organ  A\-hicli  is  (a)  safe  from  recurrence,  (/3j  a  most  useful  one 
in  speaking,  swallowing,  &c.  (3)  That  it  is  only  by  operating  early  in 
these  cases,  and  by  thus  being  in  a  position  to  promise  the  patient  that 
the  less  severe  operation  will  be  siifficient,  and  will  give  him  immunity 
from  disease  and  leave  him  with  a  most  useful  organ,  that  we  shall  ever 
attain  to  better  success  in  our  operations  for  cancer  of  the  tongue, 
removal  of  the  tongue  being  a  mutilation  especially  dreaded  and 
deferred  b\'  the  patient."  Two  cases  are  then  given  in  detail  in  which 
I  had  removed  half  the  tongue.  2Vie  coruJition  of  the  tmujiie  stihsequentlij 
to  removal  of  wie  loalf  lonfjitwlinalh/. — The  following  short  account  of 
the  condition  presented  by  the  male  patient's  tongue  was  written  three 
years  after  the  operation.     He  remained  well  nine  years  later. 

On  looking  into  the  patient's  mouth,  the  tongue  is  seen  to  be  directed  constantly  over 
to  the  left  side  by  the  unbalanced  fibres  of  the  right  half,  the  tip  especially  being  curled 
round  to  the  left  side  and  a  little  backwards.  The  mucous  membrane  on  the  floor  of  the 
mouth  on  the  left  side  is.  as  it  always  is  in  these  cases,  loose  and  prominent  from  the 
constant  dragging  on  it  of  the  remaining  tongue.  Mohilitij.— "When  the  patient  is  asked 
to  protrude  his  tongue  beyond  the  lips,  there  is  nothing  in  the  mouth  to  prevent  his 
tongue  from  doing  so;  the  tongue  is  pushed  out  between  the  lips,  but  owing  to  its 
tendency  to  curl  round  towards  the  left  it  does  not  come  beyond  them.     From  the  same 

♦  If  any  difficulty  occur  in  dealing  with  a  divided  lingual,  especially  if  the  tongue 
have  been  di\-ided  far  back,  a  suggestion  of  Mr.  Heath's  will  be  found  most  useful — viz., 
to  hook  one  or  two  fingers  into  the  pharynx  over  the  stump  of  the  tongue,  and  to  draw 
this  forwards,  thus  at  once  arresting  the  hsemorrhage  by  pressure,  and  bringing  into 
view  the  bleeding  point,  which  must  be  tied  or  clamped  with  Spencer  "Wells's  forceps. 
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cause  Mr.  C.  is  unable  to  touch  the  right  coinnii.ssure  uf  his  lips  with  the  tip  of  his 
tongue.  AVhcn  asked  if  he  can  touch  the  hard  palate  with  his  tongue,  lie  can  do  so 
when  the  teeth  are  half  an  inch  apart,  not  when  the  jaws  are  widely  separated. 
Speed/. — Mr.  C.'s  own  account  is  that  he  is  always  intelligible,  save  when  "excited, 
as  in  talking  politics."  His  voice  is  loud  and  ample.  His  speecli  is  clear  and 
intelligible,  save  when  one  or  two  consonants,  especially  two  dentals,  requiring  rapid 
touching  of  the  incisors  or  hard  palate  by  the  tip  of  the  tongue,  succeed  each  other 
closely,  as  in  the  word  "literal."  Taxte. — This,  the  patient  says,  is  absolutely  unim- 
paired. Muntication. — It  is  here  only  that  Mr.  C.  allows  that  any  difference  is  to  be 
noticed  since  the  operation.  Thus,  in  certain  actions,  e.ff.,  chewing  up  a  bitten  piece  of 
apple,  manipulating  a  portion  of  herring  so  as  to  avoid  swallowing  small  bones — in 
such  actions  as  tliese  he  states  that  "  tlie  left  half  of  his  mouth  does  not  act  as  well  as 
the  right,  the  latter  having  a  little  more  work  to  do." 

AVliere.  iii  jUtimi  cases,  it  is  possible,  after  splitting  the  tongtie,  to 
leave  one  halt'  of  it,  this  part  will  be  foiTnd  most  useful  in  speaking, 
swallo-vving,  &c.,  and  I  am  further  most  strongly  of  opinion  that  if 
patients  could  be  assured  that,  b}'  early  operation,  half  only  of  tlie 
tongue  woald  require  removal,  they  would  submit  much  more  readily 
to  an  operation  which  they  dread  so  peculiarly,  and  to  the  grievous 
putting  oft'  of  which  is  due  the  ver}-  small  percentage  of  permanent 
cures.  I  have  spoken  twice  in  this  account  of  removal  of  half  the 
tongue  '•  in  fitting  cases."  I  must  repeat  this  warning  clearly  and 
decisively,  having  recently  seen  (1899)  two  cases  in  which  local  re- 
currence had  followed  on  remo^'al  of  half  the  tongue,  performed  by 
another  surgeon,  seven  and  nine  months  previously.  The  variety  of  the 
disease  should  here  be  our  chief  guide.  As  is  well  known  to  those  who 
have  had  large  experience  of  tongue-cancer,  this  disease  attacks  the 
tongue  in  two  forms — the  ulceratiiuj,  and  the  more  or  less  icarti/ ;  the 
former  being,  unhappily,  the  most  common.  I  never  remove  half  the 
tongue  in  the  ulceratiiui  form,  unless  the  ulceration  is  evidently  supei- 
ficial,  or  when,  especially  in  a  young  subject,  with  perhaps  a  long  life 
before  him,  the  ulcer  attacks  the  lateral  aspect  of  the  posterior  third  of 
the  tongue,  and  operating  on  the  wider  lines,  which  I  prefer,  means 
removal  of  the  entire  tongue.  In  the  irarfif  form,  growing  outwards, 
and  accompanied  by  onl}-  superficial  ulceration,  if  any,  removal  of  one 
half  of  the  tongue  is  much  more  promising. 

Slitting  the  Cheek. — This  step  is  an  excellent  one.  It  may  be 
made  use  of,  in  men  especially,  in  cases  where  the  disease  is  situated 
very  far  back,  extending  close  to  or  on  to  the  anterior  pillar  of 
the  fauces,  where  the  hasmorrhage  is  expected  to  be  especially  free, 
where  the  light  is  unavoidably  very  bad,  or  where  there  is  unusual 
difticulty  in  getting  the  jaws  well  apart.*  The  cheek  is  slit  as  far  back 
as  the  anterior  border  of  the  masseter,  the  facial  artery  and  other  small 
branches  being  secured  at  once.  The  parts  require  most  careful 
adjusting  afterwards,  especially  at  the  corner  of  the  mouth,  where, 
from  the  dribbling  of  saliva,  primary  and  exact  union  is  not  ah\ays 
secured. 

Prelitninary  Ligature  of  the  Lingunls. — This  step  was  very 
largely  practised  by  Prof.  Billroth  {CUn.  Surg.,  S^xl.  Soc.  translation 
by  Mr.  Dent,  p.   1 1 3).      Unfortunately  he  expressed  no  opinion  as  to 

*  This  long-standing  difficulty  is  now  largely  met  by  the  invention  by  Dr.  Hewitt  of 
liis  wheel-handled  gag  (Weiss). 


458  0PEKATI0X8  OX  THE  IIEAJ)  AND  XECK. 

its  value,  merely  stating  that  he  lig-atiired  the  artery  in  twenty-seven 
cases  (apparently  in  all  as  a  preliminary  step),  that  no  secondary 
haemorrhage  ever  followed,  and  that  the  wound  ahAays  healed  satis- 
factorily. 

I  have  never  taken  this  precaution  myself,  and  I  do  not  recommend 
it,  for  the  following  reasons: — (l)  In  three  cases  in  which  I  know  of 
this  precaution  having  been  taken,  the  haemorrhage  was  as  free  as  in 
the  usual  operation  with  scissors,  performed  without  any  such  pre- 
liminary.* (2)  I  think  that  an  experience  derived  from  operations  in 
fifty-three  cases  justifies  me  in  saying  that  if  the  operation  with  scissors 
be  performed  with  attention  to  the  details  given  above,  the  hsemorrhage 
is  not  so  difficult  to  deal  with  as  to  require  this  precaution. f  (3)  The 
ligature  of  both  linguals  is  by  no  means  an  operation  that  can  be  done 
c(uickly,|  and  requires  a  good  light.  It  may  thus  take  up  a  good  deal 
of  the  time  required  for  dealing  with  the  disease  of  the  tongue  itself. 
If  it  be  answered  that  diseased  glands  can  be  dealt  with  at  the  same 
time  and  by  the  same  incisions,  I  must  state,  in  no  contradictory  spirit, 
that  I  am  of  a  distinctly  contrary  opinion.  Removal  of  epitheliomatous 
glands  requires  of  itself  much  time  and  painstaking,  lying,  as  they  do,  in 
long  chains,  and  in  relation  with  most  important  structures.  If  they 
are  to  be  removed  with  that  thoroughness  which  alone  justifies  any 
attack  on  them,  this  should  be  done  with  the  full  allowance  of  time  and 
the  undivided  attention  which  are  given  by  a  separate  operation,  either 
before  or  after  that  on  the  tongue  (p.  466). 

Mr.  Treves  (Operative  Surriery,  vol.  ii.  p.  201)  is  a  strong  advocate  of 
ligature  of  the  linguals  before  performing  AMiiteliead"s  operation,  for 
the  following  reasons:  (i)  Without  it  the  haemorrhage  is  sufficiently 
copious  to  hamper  the  operator.  That  the  haemorrhage  is  free  with 
the  scissors  alone,  none  will  deny.  But  it  may  be  safely  met  by  a  cool 
and  delibei'ate  operator  if  the  patient  is  kept  well  propped  up,  with  the 
head  to  one  side,  and  the  cheek  on  that  side  open  and  retracted.  Of 
the  imperative  need  of  a  skilled  anaesthetist  and  assistants  I  have 
already  spoken.  (2)  That  it  enables  the  sui-geon  to  deal  with  enlarged 
lymphatic  glands,  perhaps  not  to  be  felt  through  the  skin.  I  freely 
admit  the  importance  of  this,  a  matter  to  which  I  have  drawn  attention 
at  p.  466,  and  elsewhere.  Personally,  I  should  prefer  to  remove  the 
tongue  first,  and  then,  if  the  patient's  condition  admitted  of  a  further 
and,  very  possibly,  a  prolonged  operation,  to  remove  the  glands. 
(3)  Mr.  Treves  states  that  ligature  of  the  linguals  is  easy,  and  that 
a  period  of  seven  minutes  is  a  fair  average  of  the  time  required  to 
secure  each  vessel.  My  reply  to  this  is  very  simple.  The  advice  I 
give  in  this  book  is  not  for  one  moment  intended  to  apply  to  surgeons 
of  Mr.  Treves's  operative  experience  or  anything  approaching  to  it. 

(ii.)    Syme's    Operation  §    (Figs.    200    and    201). — This    consists    in 


*  The  operations  were  here  performed  by  two  of  my  colleagues,  and  there  could  be  no- 
doubt  that  the  vessels  were  secured. 

t  In  writing  this  I  am  taking  it  for  granted  that  the  surgeon  will  be  aided  by  helpers 
as  apt  and  ready  as  I  have  been  fortunate  enough  to  find. 

X  The  operation  is  fully  described,  and  its  difficulties  entered  into,  at  p.  581. 

§  Lancet,  1858.  vol.  i.  p.  46,  and  vol.  ii.  p.  168.  See  also  the  account  by  Dr.  Fiddcs  of 
his  case,  Edhi.  Med.  Jintrn.,  vol.  iv.  p.  1092.    As  a  proof  of  the  severity  of  this  operation.. 
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dividing'  the  synipliysis  nienti  and  then  removing'  the  whole  tongiie 
and  floor  of"  the  month  with  kiiiiV'  or  scissors,  or  partly  with  one  of 
these  and  partly  with  the  ('-fi-aseur. 

It  is  a  far  more  serious  operation  than  the  one  already  given,  and 
often  involves  prolonged  after-treatment,  owing  to  the  tardy  union  of 
the  jaw.  It  should  be  reserved  for  those  cases  in  which  the  ulcer 
involves  the  floor  of  the  mouth,  or  in  which,  in  addition  to  an  ulcer  on 
the  side,  a  hard  mass  of  inflltration  can  be  felt  in  the  substance  of  the 
organ.  Where  this  operation  is  contemplated  in  an  aged  or  broken- 
doA\n  patient  everj-  attempt  should  be  made  to  improve  the  general 
health  previously.  An  anaesthetic  having  been  given  and  a  preliminar}' 
laryngotomy  performed,  if  needful,*  the  patient's  head  and  shoulders  are 
raised,  and  the  surgeon  divides  the  soft  parts  of  the  chin,  as  far  down  as 
the  hyoid  bone,  if  the  soft  parts  of  the  floor  of  the  mouth  are  much 

l-'u;.  2CO. 


Removal  of  the  tongue  by  division  of  the  symphysis  of  the  mandible.     (Heath. 

implicated.  The  vessels  being  secured,  the  jaw  is  drilled  below  the 
teeth  a  quarter  of  an  inch  on  either  side  of  the  middle  line,  and  then 
sawn  through.!  The  mouth  must  be  kept  carefully  sponged  out,  and 
the  halves  of  the  jaw  being  forcibly  retracted,  the  tongue  is  well  drawn 
out  by  a  loop  of  silk,  the  mucous  membrane  snipped  through  between  the 


both  of  Prof.  Sj'me's  first  two  patients  died.  AYhen  the  symphysis  must  be  widely 
removed  as  well  the  danger  is  much  increased,  chiefly  owing  to  the  impossibility  of 
wiring  the  jaws  here  and  the  greater  difficulty  in  taking  food. 

*  As  a  rule  this  step  is  not  required.  AATien  the  divided  jaws  arc  held  well  asunder, 
the  blood  flows  freely  out  of  the  mouth. 

t  By  some  it  is  advised  to  saw  this  somewhat  angularly  instead  of  vertically,  to 
promote  interlocking  and  union  of  the  fragments.  As,  however,  necrosis  may  follow 
this  as  well  as  the  other  form  of  bone-section,  the  longer  time  that  it  entails  is  scarcely 
worth  giving. 
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tongue  and  the  alveolar  process,  and  the  anterior  pillars  next  divided. 
The  genio-hyoglossi*  and  genio-hj-oids  are  now  cut  through,  and  the 
tissues  in  the  floor  of  the  mouth  separated  as  deeply  as  necessaiy  with 
the  scissors  or  blunt-pointed  bistoury  aided  by  the  finger,  partly  by 
cutting  and  partly  by  tearing,  any  vessels  that  require  it  being  tied 
with  silk.  The  tongue  being  thus  freed  laterally  and  below  as  far  back 
as  is  needful,  the  transverse  section  is  made,  one  half  at  a  time,  with  the 
precautions  recommended  at  p.  456. 

The  floor  is  now  carefully  inspected,  and  any  suspicious  patches  or 
enlarged  glands  most  carefully  removed.  In  raising  the  former,  before 
using  the  scissors,  a  shai'p  hook  is  often  very  useful.  If  it  be  preferred, 
though  I  in  no  way  recommend  it,  as  soon  as  the  attachments  of  the 
tongue  to  the  floor  and  sides  of  the  mouth  are  sufficiently  divided,  the 
transverse  section  can  be  made  Avith  an  ecraseur.  the  loop  of  which  is 
slipped  over  the  tongue  and  kept  in  position  by  two  curved  needles,  as 
at  p.  463.     The  tongnie  is  first  slit. 

The  two  halves  of  the  jaw  can  then  be  wired,  but  to  promote  speedy 
union  a  cap  of  vulcanite  or  silver  should,  later,  be  fitted  on  to  prevent 
displacement  of  the  fragments.  A  drainage-tube  should  be  brought 
through  from  the  mouth  to  a  point  just  above  the  hyoid  bone,  before 
the  soft  parts  are  united  with  sutures. 

(iii.)  Kocher'st  Method  by  Lateral  Infra-maxillary  Incision  (Fig. 
201). — This  operation,  like  the  last,  is  a  severe  one;  it  also  opens  up 
freely  the  connective  tissue  of  the  neck.  It  is  said  to  have  the  great 
advantage  of  enabling  the  surgeon  to  deal  with  mischief  far  back  in  the 
tongue  and  at  the  same  time  to  remove  enlarged  sub-maxillary  glands. 
The  statement  that  the  operation  can  be  performed  aseptically  must  be 
received  with  much  caution.  It  is  impossible  to  cleanse  thoroughly 
the  naso-pharynx,  antrum,  and  other  regions  which  lie  near,  and  the 
plugging  of  the  nostrils  with  aseptic  wool  and  packing  the  woimd  with 
gauze,  which  will  need  changing,  involve  much  discomfort  to  the  patient. 
The  mouth  being  disinfected  with  i  in  3000  perchloride  of  mercurj'' 
solution,  and  a  preliminary  laryngotomy  performed,  an  incision  is  made 
from  just  below  the  symphj-sis  down  to  the  hj'oid  bone,  and  following 
the  digastric  muscle  back  to  the  anterior  edge  of  the  sterno-mastoid, 
then  up  to  near  the  lobule  of  the  ear.  The  flap  thus  marked  out  of 
platysma  and  fascias  is  turned  up.  and  the  facial  artery  tied.  The 
sub-maxillary  region  is  then  thoroughly  cleaned  out  and  the  lingual 
artery  secured  beneath  the  hyoglossus.  By  cutting  through  the  mjdo- 
hyoid  muscle  the  cavity  of  the  mouth  is  now  freely  opened  into,  and 
the  tongue  brought  out  through  the  wound  and  divided  as  far  back  as  is 
needful,  one  half  being  removed  after  splitting  the  organ,  or  the  whole 
tongue  removed,  the  opposite  lingual  being  tied  if  needed. 

The  large  wound  is  then  carefully  packed  with  strips  of  antiseptic 
gauze,  a  drainage-tube  being  first  inserted.     The  patient  continues  to 


*  If  only  one  half  of  the  tongue  needs  removal — a  rare  contiugeucy  in  the  cases  which 
call  for  this  operation — the  complete  separation  of  these  muscles  and  the  consequent 
danger  of  the  falling  back  of  the  tongue  will  alike  be  avoided. 

t  Deut.  Zeitsch.f.  Chir..  Bd.  xiii..  1880.  Mr.  Barker  was  the  first.  I  believe,  to  draw 
the  attention  of  English  surgeons  to  this  operation  (••  Diseases  of  the  Tongue."  Stjst.  of 
iSnrff.,  vol.  ii.\ 
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breathe  throu^li  the  hiryntiotomy-tiibe  until  the  wound  and  inoutli  are 
quite  sweet,  and  thus  thi-re  is  less  danger  of  septic  broncho-pneumonia. 
If  it  be  desired  to  conduct  the  operation  as  strictly  antisei)tically  as 
possible,  before  it  is  begun  plugs  of  salicylic  wool  must  be  placed  in  the 
nose,  the  cavit}-  of  the  mouth  well  washed  out  with  i  in  3000  mercury 
perchloride  solution,  and  irrigation  used  at  the  operation  and  at  each 
dressing.  As.  however,  it  is  impossible  to  render  aseptic  the  closely 
contiguous  cavities  of  the  posterior  nares  and  pharynx,  and  as  the 
patient  will  require  feeding  at  regular  intervals  with  a  nasal  tube,  I 
would  prefer  to  trust  to  sufficiently  frequent  changes  of  the  gauze  with 
which  the  wound  is  plugged,  painting,  with  a  camel's-hair  brush,  iodo- 
form and  ether  or  turpentine,  and  securing  absolutely  free  drainage  by 
a  drainage-tulie  which  has  one  end  Itroiiglit  out  of  the  mouth  and  the 


The  incisions  on  the  nose  are  those  of  Oilier  for  the  removal  of  naso-pharyngeal 
fibromata,  p.  389.  Below  are  seen  three  for  the  removal  of  the  tong;ue — viz.,  that 
for  slitting  tlie  cheek,  and  that  of  Syme's  operation.  The  third  is  that  of  Ivocher, 
the  lateral  infra-maxillary  incision 

other  at  the  lower  and  posterior  angle  of  the  wound,  both  lodged  in 
aseptic  dressings. 

Several  English  surgeons  have  lately  drawn  attention  to  Kocher's 
method,  already  alluded  to,  of  packing  the  wound  with  antiseptic  gauze 
and  bringing  a  drainage-tube  out  into  the  sub-maxillar}'  region.  Mr. 
Watson  Cheyne,  in  his  very  instructive  Lettsomian  Lectures  (Lancet, 
vol.  i.  1 896,  p.  467),  thinks  that  Kocher's  operation,  with  thorough  removal 
of  the  glands  and  the  muscle  down  to  the  Iwoid  bone,  becomes  requisite 
when  the  cancer  extends  deeply  into  the  substance  of  the  tongue,  and 
more  especially  when  it  is  situated  at  the  back  part.  I  agree  with 
Mr.  Cheyne  that  in  such  cases,  with  cancer  of  the  back  part  of  the 
tongue  and  glands  already  enlarged,  Kocher's  operation  is  justifiable. 
Personally  in  such  cases  I  prefer  to  remove  the  tongue  at  one  operation, 
lifting  it  well  up  from  the  mouth  as  the  floor  is  cut  through,  so  as  to 
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divide  the  muscular  tissue  as  far  from  the  disease  as  possible.  The 
cheek  should  be  slit  in  cases  where  the  disease  extends  far  back. 
Deep-seated  ulceration  of  the  tongue  is,  in  my  experience,  rare  at  the 
present  day,  though  it  was  common  enough  thirty  years  ago.  When 
it  does  occur  the  subjects  of  it  are  rarely  suited  to  undergo  an  opera- 
tion so  severe  as  that  of  Kocher.  I  admit  that  the  delay  of  a  fortnight 
(for  the  glands  cannot  be  attacked  sooner)  is  not  a  light  matter,  but 
the  disadvantage  of  waiting  is  in  part  compensated  by  the  additional 
time  which  can  be  given  to  the  two  operations. 

I  have  not  myself  made  use  of  this  method,  for  these  reasons :  I 
consider  (i)  that  other  means  give  as  good  results,  and  in  a  waj'- 
more  agreeable  to  the  patient.  I  ought  to  add  here  that,  out  of  fifty- 
three  cases  of  Whitehead's  method,  I  have  lost  six*  patients  from  the 
operation.  Many  of  these  were  extensive  and  very  severe  cases.  Out 
of  nine  other  cases  in  which,  in  addition  to  most  of  the  tongue,  part 
of  the  jaw  was  removed,  I  have  lost  four  from  the  operation  itself. 
(2)  That  this  method  of  packing  with  gauze  does  not,  and  cannot,  give 
absolutely  reliable  aseptic  results.  It  would,  I  think,  be  easy  to  prove 
this  from  the  constant  soaking  of  saliva  and  other  matters,  in  which 
this  wound  differs  from  others,  but  no  better  proof  can  be  given  than 
the  fact  that  a  patient  on  whom  Mr.  Butlin  himself  made  trial  of  this 
method  died,  on  the  eighth   daj^  of  septic  pneumonia. 

(iv.)  The  Ecraseur. — -This  maybe  used  in  different  ways ;  the  two 
following  are  the  chief  ones: 

1 .  Through  the  mouth,  in  combination  with  scissors — a  method  used 
by  the  late  Mr.  Morrant  Baker.f 

2.  By  means  of  a  puncture  in  the  sub-maxillary  region,  or  through  a 
wound  \vhich  has  to  be  made  here  in  the  removal  of  enlarged  glands. 

*  The  first  of  these  was  a  Jew,  prematurely  aged,  with  epithelioma  supervening  on 
syphilis,  who  died,  on  the  eighth  day,  of  broncho-pneumonia.  I  fear  that  this  was 
septic,  though  my  colleague,  Dr.  Mahomed,  who  saw  the  patient  during  life,  and  who 
made  the  post-mortem  examination,  was  of  a  different  opinion — being  influenced, 
chiefly,  by  the  sweet  condition  of  the  mouth.  In  the  second  case,  that  of  an  itinerant 
musician  over  50,  much  broken  down  by  poverty,  exposure,  and  drink,  I  had  removed 
the  tongue  far  back  for  extensive  epithelioma.  The  patient  was  left  in  bed,  with  orders 
that  he  should  be  carefully  watched.  For  some  reason  these  were  not  carried  out.  On 
my  return  in  an  hour's  time  I  found  him  with  his  mouth  f uU  of  clot,  and  a  porringer 
half  filled  with  bright  blood.  This  was  oozing  from  a  vessel  in  the  floor  of  the  mouth 
close  to  the  left  alveolar  arch.  As  the  patient  was  most  unruly,  I  had  ether  given  for  a 
few  minutes,  while  the  vessel  was  secured.  No  further  bleeding  took  place,  but  the 
patient  never  "  came  to  "  properly,  dying  about  sixteen  hours  later.  His  lungs  were 
the  seat  of  old  broncho-pneumonia,  and  his  kidneys  showed  advanced  fibroid  change, 
but  the  additional  shock  of  the  haemorrhage  and  some  blood  in  his  lungs  were 
undoubtedly  the  causes  of  death.  Broncho-pneumonia  carried  off  the  third  and  fourth 
cases.  The  fifth,  the  subject  of  long-standing  and  severe  syphilis,  died  thirty-six  hours 
after  the  operation.  In  this  case  I  had  unwisely  removed  epitheliomatous  glands  at  the 
same  time.  The  sixth,  an  old  lady  of  79,  with  extensive  tongue-cancer,  died  on  the 
eighth  day  after  the  opciration,  from  debility  and  the  impaired  vitality  of  her  age. 

■(•  Lancet,  April  10,  1880:  l)k-t.  of  tiurg.,  vol.  ii,  Mr.  Hutchinson  {Brit.  Med.  Journ., 
1891,  vol.  ii.  p.  1247)  is  a  very  strong  advocate  of  the  wire  ecraseur.  His  success,  it 
must  be  remembered,  is  largely  explained  by  the  facts  that  a  great  number  of  his  cases 
have  been  partial  excisions,  and  many  of  them  operations  on  private  patients.  It  is 
well  known  how  strongly  Mr.  Hutchinson  has  advocated  early  operations. 
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The  first  of  these  only  will  be  described  here,  as,  if  tlie  ecrasenr  has 
to  be  made  use  of,  it  is  by  far  the  simplest  and  s])eediest  method  of 
usinn;  it. 

In  addition  to  the  instruments  already  given  in  the  description  of  the 
operation  with  scissors,  the  surgeon  must  be  provided  with  a  stout,  short 
ecrasenr,  curved  on  the  fiat,  working  smoothly  and  carrying  a  strong 
loop  of  whipcord,  not  of  wire.'* 

The  first  part  of  the  operation  resembles  that  given  at  page  452.  The 
tongue  having  been  well  drawn  out  with  a  silk  loop,  and  the  anterior 
pillar  and  the  mucous  membrane  between  the  alveolar  margin  and 
the  tongue  cut  through,  the  tongue  is  split  with  a  bistoury  along  the 
raphe  as  far  back  as  is  needful,  and  its  attachments  to  the  floor  of  the 
mouth  partly  snii)])ed  through  with  scissors,  partly  torn  through  with 
the  finger.  The  tongue  being  now  freed  sufficiently  to  make  the  trans- 
verse divisions,  two  slightly  curved  needles,  in  handles,  are  made  to 
perforate  the  tongue  a  full  inch  behind  the  posterior  limit  of  the  disease, 
and  the  loop  is  then  slipped  on  and  adjusted  behind  the  needles.  Before 
doing  this,  I  woidd  strongly  recommend  that  a  groove  be  cut  with  the 
scissors  through  the  mucous  membrane  of  the  dorsum  and  sides  of  the 
tongue  (p.  456) ;  this  simple  step  will  serve  to  steady  the  bite  of  the 
ecraseur  and  lessen  the  risk  of  its  gradually  coming,  as  it  is  tightened 
lip,  dangerously  near  the  growth,  and  it  will  also  shoi'ten  the  time  that 
the  loop  takes  to  effect  its  work.  When  first  adjusted,  the  ecraseur 
may  be  worked  more  quickly,  but  as  soon  as  real  resistance  is  felt  the 
screw  must  be  turned  more  slowly,  a  half  or  three-quarter  turn  being 
made  every  minute,  or  at  longer  intervals  if  the  loop  seems  to  be  cutting 
too  quickly.  To  avoid  bleeding,  and  snapping  of  the  wire,  the  tighten- 
ing of  the  loop,  when  once  buried,  must  be  very  deliberate  (Hutchinson), 
the  operation  taking  from  half  an  hour  to  an  hour.  If  oozing  take 
place  from  hurried  use  of  the  ecraseur,  it  will  be  far  more  difficult  to 
arrest  on  a  surface  bruised  by  this  instrument  than  on  one  clean  cut  by 
scissors. 

When  the  whole  tongue  is  removed,  the  ecraseur  should  always  be 
applied  to  each  half  separately.  Making  the  transverse  section  across 
the  whole  tongue  at  once  is  most  tedious,  and  the  great  strain  is  likely 
to  be  too  much  for  the  loop  or  instrument  itself.  It  also  causes  the 
constricted  tongue  to  swell  into  a  large  livid  mass,  ^^■hich  much  obstructs 
the  breathing ;  and  if,  as  is  likely,  both  the  linguals,  which  are  left  to 
the  last,  are  divided  simultaneously,  the  furious  spurting  of  these  vessels 
in  two  crossing  streams  is  most  embarrassing  (p.  464). 

I  do  not  recommend  the  use  of  the  ecraseur,  for  these  reasons : 
I .  However  well  behind  the  disease  the  loop  is  placed  at  first  (a  step 
by  no  means  easy  to  secure  where  the  disease  is  situated  far  back),  as  it 
is  slowly  tightened  up  it  tends  to  come  forward  (even  when  a  groove 

*  Mr.  Butlin  (i>w.  of  the  Tonyuc,  p.  334)  gives  the  foUo%viiig  case:  The  only  instance 
of  death  from  haemorrhage  "  in  my  table  occurred  in  the  case  of  a  man  whose  tongue 
was  removed  with  a  strong  wire  ecraseur,  which  cut  through  the  tissue  of  the  tongue 
like  a  knife,  much  more  quickly  and  cleanly  than  had  been  intended.  There  was  some 
smart  hjemorrhage  at  the  time,  and  it  was  not  easy  to  get  the  man  out  of  the  operating- 
theatre  alive.  The  artery  was  not  thoroughly  secured,  the  bleeding  recurred,  and  the 
patient  sank  and  died  a  few  hours  later." 
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lias  been  cut  in  the  mucous  membrane),  g-radually  gi-inding  the  needles 
placed  to  keep  it  in  position  and  the  loop  closer  and  closer  upon  the 
diseased  area,  or,  if  not  actually  into  this,  into  one  which,  from  its  close 
contiguity,  is  ready  to  take  on  disease. 

2.  I  have  seen  again  and  again,  however  carefully  the  tightening  of 
the  loop  has  been  managed,  that  this  is,  finally,  not  fine  enough  to 
divide  the  lingual  artery,  which  is  dragged  out  in  the  eye  of  the  loop, 
and  has,  after  all.  to  be  secured  by  ligature  or  torsion,  often  not  without 
previous  furious  bleeding. 

The  galvnnic  eeraseur  has  not  been  described.  I  mention  it  here 
only  to  condemn  it.  During  the  opei'ation  the  loop  may  break,  or  it 
may  cut  its  way  too  rapidly  through  the  softened  tissues,  especially  if 
the  heat  used  be  too  great.  Later  on,  the  patient  has  still  to  run  the 
gauntlet  of  the  risks  of  septic  lung-trouble  and  secondary  haemorrhage 
which  the  use  of  this  treacherous  instrument  entails. 

CANCER    OF    THE   TONGUE  AND   OTHER   PARTS    AS  WELL. 

Question  of  Operation. — These  cases,  in  which  it  is  most  difficult  to 
decide  aright,  fall  mainly  into  two  groups. 

A.  Where  the  epithelioma  is  situated  far  back,  afiecting  the  tongue, 
tonsil,  palate,  and  perhaps  the  posterior  part  of  the  body  of  the  jaw. 

Here  the  cancer  afiects  a  region  very  rich  in  lymphatics,  and  invasion 
of  the  glands  will  probably  take  place  early.  For  this  reason  permanent 
successes  are  practically  unknown  here,  though  operations  are,  from  time 
to  time,  published  as  successes,  within  a  few  weeks  or  months  of  their 
performance. 

In  deciding  upon  operation  the  surgeon  will  be  gtiided  first  by  the 
age  of  the  patient,  the  natural  expectation  of  life,  the  vitalit}-  and 
power  of  recovery,  and  the  state  of  the  viscera,  especially  the  lungs. 

Then  he  Avill  investigate  carefully  into  the  following  points :  How  far 
the  epiglottis  or  the  upper  aperture  of  the  larynx  is  involved  ;  *  whether 
the  secondary  gro\A-th  of  the  tonsil  and  its  pillars  is  hard  and  fixed,  or 
movable  on  the  parts  beneath :  whether  the  pharynx  itself  is  involved. 
Next,  if  there  is  enlargement  of  the  lymphatic  glands,  their  extent, 
fixity,  and  how  far  any  softening  or  breaking  down  is  already  present. 

The  last  two  vdM  usually  decide  against  operation  in  these  cases :  and 
as  to  extent,  I  will  only  say  that  here  and  in  all  kindred  cases  epithelio- 
matous  enlargement  of  glands  in  the  posterior  triangle,  and  especially  of 
those  under  the  upper  third  of  the  sterno-mastoid.  renders  operative 
interference  v>\i\\  the  glands  hopeless  as  to  permanent  success. 

If  an  operation  be  decided  upon,  the  points  fully  dealt  with  in 
Chapter  xi.  p.  473  will  be  found  helpful. 

B.  In  this  group  the  epithelioma  has  attacked  the  chin  and  fore 
part  of  the  tongue  and  the  floor  of  the  mouth.  Here  the  outlook  is 
laetter  as  to  a  permanent  cure,  owing  to  this  part  being  less  richly 
supplied  with  lymphatics. 

All  the  affected  pai'ts  must  be  removed  unsparingly,  and  the 
resulting  defonnity  is  very  great. 

*  Cocaine  or,  where  the  mouth  is  closetl.  a  general  anaesthetic  may  be  required  to  clear 
up  this  point. 
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Fio-.  202  shows  this  well,  and  is  also  a  ti:ood  instance  of  the  fact  that 
occasionally,  when  occurrint]^  on  a  superficial  surface,  and  one  which  dries 
quickly,  e})ithelionia  ulcei'ates  slowly  for  a  time. 

Tlie  patient,  a  man  aged  33,  had  been  originally  operated  on  for  epithelioma  of  the  lip 
at  a  hos])italiu  the  South  of  England.  The  disease  recurred,  and  gradually  invaded  the 
symphysis  menti  and  front  of  the  tongue,  and  the  floor  of  the  mouth.  The  case  was  a 
distressing  one,  on  account  of  the  large  foul  sore  prominently  in  view,  the  filthy  smell 
of  the  discharge,  and  the  neuralgic  pain  constantly  present  due  to  the  disease  having 
involved  both  inferior  dental  nerves.  The  man  had  been  seen  by  two  other  London 
surgeons,  and  operation  had  been  advised  against  owing  to  the  very  small  chance  of  a 
permanent  cure,  and  the  deformity  which  was  certain  to  follow  on  the  operative  inter- 
ference necessary.  As  no  enlarged  glands  could  be  felt,  and  as  the  patient,  young  himself 
and  healthy  otherwise,  had  a  young  wife  and  child,  I  left  the  decision  to  him,  after 
putting  the  two  sides  of  the  question  clearly  before  him.  He  decided  to  run  the  risks.  At 
the  operation,  performed 
by  curved  incisions  car- 
ried out  from  the  angles 
of  the  mouth  on  to  the 
cheeks,  then  across  the 
sub -maxillary  regions 
to  the  anterior  border 
of  the  sterno-mastoid. 
and  thence  running  in- 
wards to  meet  at  tlie 
hyoid  bone,  healthy  tis- 
sues were  cut  through, 
but  it  was  quite  im- 
possible to  provide  ade- 
quate flaps.  It  was 
necessary  next  to  saw 
the  jaw  through  just  in 
front  of  the  masseter 
on  each  side,  as  sections 
in  front  of  this  point 
showed  that  the  inferior 
dental  canals  were  in- 
vaded by  the  growth. 
While  a  finger  in  the 
mouth  carefully  defined 
the  extent  to  which  the 
floor  and  soft  parts  were 
invaded,  as  shown  by 
the  induration — no  ul- 
ceration, happily,  hav- 
ing taken  place  here — 
the  diseased  structures, 

including  the  anterior  half  of  the  tongue,  were  cut  away  with  a  wide  margin  of  healthy 
tissue.  All  haemorrhage  having  been  arrested  and  drainage  provitled,  the  skin  on  either 
side  was  brought  together  as  far  as  was  possible.  No  epitheliomatous  glands  were 
found.  The  patient  made  a  good  recovery,  his  chief  trouble  at  first  being  inability 
to  take  any  food  at  all,  which  necessitated  feeding  him  with  a  tube,  and  the  pain  caused 
by  the  sawn  fragments  moving  in  inflamed  soft  parts  with  any  spasmodic  action  of  the 
muscles.  At  the  present  time,  nearly  three  years  after  the  operation,  he  is  free  from 
recurrence.  The  chief  drawbacks  to  his  lot,  in  addition  to  the  necessary  deformity, 
are  that  he  can  take  no  ordinary  solid  food,  that  his  power  of  speech  is  extremely 
limited  owing  to  the  loss  of  his  lower  lip  and  the  way  in  which  the  stump  of  the  tongue 
is  tied  down  in  the  scar,  and  the  constant  dryness  of  his  mouth.     He  is  able  to  work  at 
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home,  making  hen-coops  and  the  like.  His  wife  has  borne  him  a  second  child,  now  six 
months  old.  If  he  continues  to  have  no  recurrence  of  the  growth,  it  might  be  possible 
to  close  in  the  gap  }>y  means  of  a  flap  taken  from  the  arm. 

Removal  of  Glands. — I  have  already,  at  p.  449,  drawn  attention  to 
several  points  that  are  of  the  greatest  possible  practical  importance 
with  regard  to  the  invasion  of  the  lymphatic  glands  in  epithelioma  of 
the  tongue.  With  regard  to  operations  here  two  questions  arise  for 
answer : — A.  Should  a  routine  operation  be  performed  for  removal  of 
the  lymphatic  glands  in  every  case,  just  as  in  the  operation  usually 
performed  for  cancer  of  the  breast,  whether  the  glands  can  be  felt  or 
no?  B.  How  far  are  later  operations  on  the  glands  justified,  in  cases 
in  which  they  are  noticed  to  be  enlarged  some  time  after  the  operation 
on  the  tongue. 

A.  The  advisability  of  removing  the  /jlands  in  every  case,  as  a  matter  of 
routine. — 1  advocate  this  step  very  strongly  on  the  following  grounds  : — 
(i)  AVe  can  never  tell  in  what  cases  invasion  of  the  glands  will  follow. 
That  it  follows  in  a  great  number,  and  in  many  apparently  most 
favourable  cases,  is  certain.  Mr.  Butlin  (loc.  i^iipra  c'd.,  p.  543)  puts 
the  percentage  as  follows  : — "  About  70  per  cent,  of  the  cases  can  be  so 
successfully  treated  by  operation  that  there  is  little  fear  of  recurrence 
in  situ  ;  but  of  these  seventy  persons  probably  thirty  will  die,  perhaps 
as  many  as  forty,  of  affection  of  the  glands  of  the  neck."  2.  We  do 
know  (a)  that  infection  of  the  glands  begins  here  almost  from  the 
day  that  the  ulcer  assumed  suspicious  featttres,  (yS)  that  the  same 
infection  maj'  be  started  by  ulcers  of  the  smallest  size  and  of  but 
brief  duration.  (7)  That  deposits  of  epithelioma  may  here  remain 
latent  in  the  lymphatic  glands  for  two  years  certainly,  and  then  evolve 
disease.  (8)  That  gland-infection  is  here  not  only  certain,  and  often 
early,  but  peculiarly  baneful  (p.  449).  3-  The  neck  is  a  part  which 
lends  itself  readily  to  healing,  and  with  scars  that  are  ultimately  not 
very  disfiguring,  especially  in  males. 

For  the  above  reasons  exi)loration  of  the  anterior  triangle  and  removal 
■of  any  enlarged  glands  should  always  be  urged  as  a  matter  of  routine 
on  patients  with  cancer  of  the  tongue,  and  especially  in  hospital 
patients,  owing  to  the  more  advanced  stage  of  the  disease  often  met 
with  in  them.*  By  adopting  this  routine  practice,  no  doubt,  a  few  need- 
lessly extensive  operations  will  be  performed,  as  in  the  case  of  the 
breast.  But  with  cancer  of  the  tongue,  as  with  cancer  of  the  breast,  we 
do  not  know,  and  have  no  means  of  diagnosinfr.  the  few  cases  in  which 
the  glands  will  not  become  involved.  Hitherto  we  have  too  much  left 
this  question  to  chance  :  the  result  has  been  that  many  most  successful 
operations  on  cancer  of  the  tongue  have  been  rendered  fruitless  by  the 
reappearance  of  cancer  in  the  glands,  which  at  the  time  of  the  primary 
operation  appeared  perfectly  healthy.  The  operation  should  be  per- 
formed three  or  four  weeks  after  that  on  the  tongue,  according  to  the 
severity  of  the  primary  operation  and  the  recovery  of  the  patient.  The 
anterior  triangle  should  be  exposed  in  the  fullest  way  by  an  incision  along 
the  whole  length  of  the  anterior  border  of  the  sterno-mastoid  and  another 
meeting  the  first  at  the  angle  of  the  jaw  and  running  to  the  symphysis. 

*  When  the  operation  is  refused  the  patient  should,  if  possible,  be  kept  under 
regular  observation  at  short  intervals. 
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The  throe  chief  ^i'oii])s  affeeted  are  the  sub-niaxillary,  the  sub-mental, 
and  the  deep  cervical.*  The  sub-mental  is  often  overlooked.  The  sub- 
maxillary group  can  only  be  extirpated  by  removal  of  the  sub-maxillary 
salivary  gland,  in  which  lymphatic  glands  are  often  embedded.  The 
condition  of  the  deep  cervical  should  be  explored  by  following  down- 
wards the  whole  length  of  the  carotid  sheath  as  far  as  it  is  accessible. 

B.  A'lrisiihiUti/  of  operatimj  on  enlarged  glanih  at  n,  later  date,  i.e., 
some  time  after  the  operation  on  the  tongue. — While  this  step  must  be 
taken  sometimes,  it  is  done  under  much  less  favourable  conditions. 
There  are  few  more  difficult  questions  to  decide  than  those  which  arise 
in  these  cases.  The  patient,  maybe  in  the  prime  of  life,  with  a  soundly 
healed  scar  in  his  mouth,  comes  again  to  the  surgeon,  perhaps  after  a 
long  disappearance,  with  infected  cervical  glands,  and  urges  further 
operation.  Each  case  must  be  decided  upon  its  own  merits.  I  will 
only  urge  the  following  upon  my  younger  readers.  i.  It  is  not  the 
least  use  operating  when  the  uppermost  deep  cervical  glands  are 
involved,  i.e.,  those  under  the  upper  third  of  the  sterno-mastoid, 
reaching  to  the  mastoid  process  behind,  and  the  angle  of  the  jaw  in 
front,  and  into  the  pterygoid  region.  2.  Operation  will  be  futile 
(a)  when  any  of  the  infected  glands  are  soft  and  breaking  down 
(p.  449)  ;    (J3)  when  both  anterior  triangles   contain  enlarged  glands. 

After-treatment. — The  chief  objects  here  are:  (i)  to  keep  the 
wound  sweet ;  (2)  to  give  sufficient  food. 

The  treatment  I  have  made  use  of  is  as  follows  : — For  some  days 
before  the  operation  I  make  the  patient  practise  f  frequently  A\'ashing 
out  his  mouth  with  Condy's  fluid,  sitting  up,  and  with  the  head 
alternately  dependent  to  either  side.  He  also  gets  used  to  feeding 
himself  with  a  drainage-tube  attached  to  a  feeder-spout  and  ]jassed  by 
himself  to  the  back  of  his  throat.:; 

After  the  operation  the  cut  surface  is  brushed  over  with  a  strong 
solution  of  zinc  chloride  (gr- x. — ,^j.),  or  iodoform  in  ether  or  turpentine 
(i  in  8);  ice  is  given  to  suck,  and  milk  and  brandy  and  beef-tea  are 
administered  either  by  a  soft  oesophageal  tube  or  by  enemata,  or  both. 
But  I  have  generally  found  that,  after  the  first  six  hours,  a  patient 
previousl}^  practised  in  the  matter  will  give  himself  sufficient  food.§  A 
glass  of  pale  ale  is,  usuall}",  early  acceptable. 

After  the  jjatient  has  had  his  first  sleep  the  surface  is  brushed  over, 
every  two  or  three  hours  at  first,  with  formalin,  and  he  is  soon 
encouraged  to  sit  up  and  wash  out  his  mouth  constantly  with  carbolic 
acid  (i  in  60  or  80).  a  wash  of  a  tablespoonful  of  spirit  of  wine  in  a 
tumbler  of  water  (Hutchinson),  or  Condy's  fluid.  It  is  not  the  w^ash 
that  is  of  so  much  importance  as  the  frequency  and  painstaking  with 
which  it  is  used.  From  time  to  time  the  stump  is  painted  over  with 
formalin,   a   solution   of  creolin,   or  the   follovnno;  wash :    a   saturated 


*  Mr.  Butlin  adds  the  parotid.  But  infection  of  this  gland  is,  I  think,  rare,  and 
when  the  parotid  is  involved  the  secondary  deposits  are  too  extensive  for  removal. 

t  This  gives  him  something  to  occupy  his  mind,  and  cleanses  his  mouth.  The  teeth 
should  also  be  thoroughly  cleaned. 

%  If  the  patient  is  at  aU  intelligent,  he  will  do  this  for  himself  far  more  painlessly 
•than  an  assistant  can. 

§  If  this  is  not  the  case,  a  soft  tube  must  be  passed. 
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solution  of  iodofoi-m  in  ether  Avith  one  volume  in  ten  of  turpentine 
added  (Whitehead).  The  patient  should  be  kept  warm  and  free  from 
draughts,  and  propped  up  or  turned  on  to  either  side  alternately.  I 
trji-  to  induce  ni}^  patients  to  sit  up  a  little  on  the  second  day  if 
possible,  and  get  them,  when  this  is  feasible,  into  an  arm-chair  a 
day  or  two  later.  Yolks  of  eggs,  arrowroot,  soups,  pulped  vegetables 
in  broth,  ale  or  stout,  and  such  like,  are,  as  soon  as  possible,  taken 
in  addition  to  the  milk  and  brandy  and  beef-tea. 

Causes  of  Failure. 

(i)  Broncho-pneumonia.  Pneumonia.  Abscess  and  gangrene  of  the 
lungs.  These  must  be  placed  first  on  account  of  their  frequency. 
Septic  in  their  nature,  and  due  to  the  patient  breathing  foul  gases  and 
drawing  down  putrid  fluids  into  his  lungs,  the  treatment  must  be  pre- 
ventive,  every  endeavour  being  made  to  keep  the  mouth  sweet  and  to 
relieve  the  patient's  breathing  by  attention  to  the  details  already  given. 

(2)  Haemorrhage.  This  is  rarely  met  with  at  the  time  of  the  oi:)era- 
tion  or  soon  after,  if  every  spurting  artery  has  been  properly  secured. 

I  have  alluded  to  one  case  iu  a  footnote  at  p.  462.  The  only  other  case  in  which  I 
have  met  with  troublesome  bleeding  was  one  in  which  I  had  removed  the  tongue  im- 
mediately in  front  of  the  epiglottis,  in  a  gentleman  of  63.  Some  difficulty  had  been 
met  vdth  in  securing  the  left  lingual.  Half  an  hour  after  the  completion  of  the 
operation,  blood  began  to  weU  up  into  the  mouth  on  the  left  side,  the  bleeding  point 
being  just  out  of  sight.  Being  alone  with  the  patient,  I  arrested  the  hasmorrhage  first 
by  adopting  Mr.  Heath's  suggestion  (footnote,  p.  456),  and  then  luckily  succeeded  in 
clamping  the  bleeding  point  with,  a  large  curved  pair  of  Spencer  Wells's  forceps.  These 
the  patient,  a  man  of  great  courage,  kept  in  place  for  twenty  hours.  No  bleeding 
followed  on  their  removal.  The  patient  made  an  excellent  recovery,  and  remains  well, 
but  only  fourteen  months  have  elapsed  since  the  operation. 

Hajmorrhage  will  also  be  rarely  met  with  as  a  secondary  complication 
if  the  wound  has  been  kept  sweet.  In  cases  of  bleeding,  if  the  applica- 
tion of  a  silk  ligature  to  the  bleeding  point  taken  up  bj  a  Spencer  Wellss 
forceps  or  a  tenaculum  is  impossible,  firm  pressure  with  a  sponge  (on  a 
holder)  should  be  made  use  of  after  all  clots  have  been  removed.  If 
the  wound  has  been  allowed  to  become  foul,  it  must  be  cleansed  by 
brushing  it  over  with  iodoform  and  ether,  or  with  turpentine — a  most 
powerful  cleansing  styptic,*  and  one  ahAaj^s  to  be  used  in  preference  to 
perchloi'ide  of  iron.  If  all  the  above  fail,  either  applying  and  leaving 
in  situ  a  pair  of  Spencer  Wells's  forceps,  packed  around  with  soft  gauze, 
or  ligature  of  the  lingual,  must  be  resorted  to  {q-v.). 

(3)  Cellulitis.  Erysipelas.  (4)  Pyaemia.  (5)  Exhaustion — -more 
rarely,  shock.  (6)  CEdema  of  the  glottis.  (7)  Sttffocation  from  falling 
back  of  the  tongue.  (8)  Recurrence.  I  have  spoken  fully  of  the  gravity 
of  this  complication  at  pp.  449  and  466.  For  the  first  year  after  the 
operation  ever}'  patient  should  come  under  skilful  supervision  at 
intervals  of  a  month  and  no  more. 

*  See  the  remarks  on  a  case  of  ligature  of  the  occipital  artery.  If  the  bleeding  is  of 
the  nature  of  oozing,  one  or  two  injections  of  ergotin  should  certainly  be  tried. 


CHAPTER     XT. 
OPERATIONS    ON    THE    TONSIL. 

REMOVAL  OP  NEW  GROWTHS  OF  THE  TONSIL. 

The  new  crrowths  here  are  most  conimoiilv  round-celled  sarcomata  and 
epitheliomata. 

In  sarcomata,  in  adults.  thei"e  is  a  steady  enlargement  of  one  tonsil, 
without,  at  first,  pain  or  inflammation  ;  a  globular  swelling,  the  size  of  a. 
walnut,  appearing  firmly  elastic,  tending  to  infiltrate  adjacent  structures, 
and  fungate  as  a  sloughing  mass  into  the  moutli. 

In  the  epitheliomata  the  patients  are  older  ;  the  mischief  often  begins 
as  "  a  sore  throat."  The  mass  occupying  the  site  of  the  tonsil  is  now 
much  harder  and  soon  ulcerates,  forming  an  excavated  ulcer  with  the 
characters  of  epithelioma,  and  soon  implicating  adjacent  parts.  The 
base  of  the  tongue  may  be  involved  secondarily.  Dysphagia,  emacia- 
tion, &c.,  are  more  x'apid  here. 

Before  describing  any  operations  for  removal  of  tonsillar  gi'owths,  it 
is  right  to  allude  to  their  great  malignancy,  owing  to  the  rapidity  with 
which  the  glands  are  affected  both  in  epithelioma  and  most  of  the 
sarcomata.  In  this,  rather  than  in  the  importance  of  its  relations,  lies 
the  failure  of  operations  on  the  tonsil,  and  no  one  who  has  watdied  the 
rapidity  with  which  (owing  to  the  intimate  connection  between  the 
tonsil  and  the  lymphatic  glands)  enlargement  of  the  glands  at  the 
angle  of  the  jaw  takes  place  in  subacute  tonsillitis  will  Avonder  at  this. 
Diagnosis  at  the  earliest  possible  moment  is  of  the  greatest  importance 
here. 

Mr.  Butlin  (Oper.  Surtj.  of  Malig.  Dis.,  p.  174)  writes  on  this  malig- 
nancy: "The  disease  proves  fatal,  in  very  many  instances,  within  a 
year  or  even  six  months  of  its  first  appearance ;  indeed,  few  persons 
survive  for  more  than  three-quarters  of  a  year." 

Dr.  Newman  (Malig.  Dis.  of  Throat  and  Xose,  p.  1 58),  writing  of  sarco- 
mata of  the  tonsil,  considers  that  "  by  far  the  most  common  variety  is  the 
roinid-celled  sarcoma,  or  lympho-sarcoma,  a  most  virulent  disease,  and 
one  in  which  secondary  formations  develop  rapidly."'  The  same  writer 
(ibid.,  p.  176)  draws  a  distinction  here  which  may  have  some  practical 
importance.  While  admitting  that  round-celled  sarcomata  quickly 
invade  the  glands,  he  points  out  that  the  spindle-celled  sarcomata  may 
remain  limited  within  a  capsule,  and  so  be  capable  of  complete  removal. 
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Thus,  ill  one  case  of  Dr.  Xewman'.?  the  patient  lived  five  years  after 
lemoval  of  a  spindle-celled  sarcoma  through  the  mouth,  and  then  died 

rapidly  owing  to  disease  appearing  in  the  opposite  tonsil. 

OperatioDS. 

A.    Through  the  Mouth.  B.    By  Incision  in  the  Neck, 

Whichever  method  is  chosen,  the  selection  of  cases  here  for  operation 
must  be  a  ver\"  careful  one,  owing  to  the  great  malignancy  of  these 
growths,  and  the  advanced  stage  which  the  disease  has  often  reached. 

Cases  Favourable  for  Operation. — Where  the  growth  is  still  small, 
hard,  localised  to  the  touch,  well  defined,  still  movable,  free  from 
ulceration,  and  where  no  enlarged  glands  can  be  made  out.  On  the 
other  hand,  where  the  swelling  in  the  mouth  is  continuous  with  one  in 
the  neck,  each  diffuse  and  ill-localised,  and  the  primary  growth  showing 
a  friable,  sloughy,  ulcerated  surface,  operation  will  be  probably  contra- 
indicated.  Gastrostomy,  as  a  palliative  step,  may  here  give  some  relief. 
In  intermediate  and  doubtful  cases,  as  where  one  or  more  enlarged 
glands  exist,  but  still  separate  and  mobile,  the  surgeon  will  be  quite 
justified  in  giving  his  patient  a  chance,  knowing  the  distressing  future 
if  the  growth  be  left — the  agonising  earache,  the  dribbling  of  foetid 
saliva,  the  dysphagia.  &c. 

A,  Through  the  Mouth  alone. — This  method  can  only  be  made  use  of 
in  a  very  earh-  stage  of  tonsillar  new  growths,  when  the  disease  is 
limited  to  the  tonsil  itself,  not  implicating  the  adjacent  pillars,  and 
when  there  is  not  the  least  evidence  of  glandular  enlargement. 

If  the  following  operation  seems  somewhat  severe,  the  infiltrating 
tendency  of  growths  here  must  be  remembered. 

The  patient's  head  having  been  suitably  raised  and  supported,  in  a 
good  light,  the  cheek  on  the  affected  side  is  divided  from  the  angle  of 
the  mouth  to  the  masseter,  and  the  two  ends  of  the  facial  artery  tied 
or  twisted.  The  mouth  is  now  kept  widely  open  by  a  gag  (p.  454) 
inserted  on  the  opposite  side,  the  tongue  drawn  out  of  the  mouth, 
and  the  masseter  pulled  backwards  by  a  retractor.  As  much  room 
and  light  as  possible  being  thus  obtained,  the  surgeon,  dragging 
forward  the  growth  with  an  efficient  forceps  or  vulsellum,  divides  the 
soft  palate  first  in  the  middle  line,  and  then  from  within  outwards 
with  scissors ;  he  next,  either  with  the  same  instrument  or  ^^'ith  a 
blunt  dissector  and  his  nail,  dissects  around  and  carefully  enucleates 
the  tonsil  with  the  pillars.  The  whole  operation  should  be  slowly 
and  deliberately  carried  out,  the  surgeon  cutting  wide  of  the  gro^vth 
and  encroaching  on  the  tongue,  &c,.  if  needful.  He  thus  removes 
the  growth  together  with  a  margin  of  healthy  tissue,  and  gives 
his  patient  the  best  chance.  Mr.  Butlin  points  out  that  some  of  the 
new  growths  met  with  here  are  so  easily  separable,  so  circumscribed, 
if  not  encapsuled,  that  there  is  not  the  least  difficulty  in  shelling  them 
out.*  Bleeding  will  be  best  arrested  by  temporary  forci-pressure  and 
firm  sponge-pressure. 

Some  surgeons,  where  the  growth  is  at  all  cauliflower-like  in  its 
jirominence,  remove  the  chief  part  first  with   a  heated   wire   or  with 

*  Zoc.  mipra  cit.,  p.  175.     Mr.  Butlin  allows  that  recurreuce  is,  unfortunately,  not  less 
probable  after  shelling  out.     I  prefer  the  method  of  removing  widely. 
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the  I'aquelin'H  cautery,  so  as  to  get  more  room  in  dealing  with  tlio 
base,  or  do  the  ■whole  operation  ^vith  the  cautery  instead  of  the  scissors. 
In  either  case  the  cautery  must  be  used  at  only  a  dull  red  heat  for  fear 
of  htvmorrhage.  The  surgeon  must  be  prepared  for  its  leaving  indurated 
tissues  which  may  simulate  deposits  of  growth,  and  for  the  tendency  of 
the  instrument,  as  it  is  quickly  cooled  down  by  its  contact  with  succulent 
tissues,  to  stick  to  them.  A  little  additional  heat  frees  it  at  once,  far 
more  satisfactorily  than  pulling  it  away.  The  objections  to  the  cauter}- 
are — (i)  that  it  requires  a  special  instrument,  which  may  not  be  at  hand; 
(2)  it  introduces  sepsis ;  (3)  with  it,  it  is  very  difficult  to  judge  aright 
of  the  nature  of  the  surfaces  divided,  whether  sound  or  infiltrated;  (4)  it 
necessitates  the  use  of  chloroform,  which  may  be  inconvenient.  Foi- 
these  reasons  the  use  of  the  cauter}^  if  it  be  employed  at  all,  should  be 
limited  to  searing  thoroughly  the  surface  of  the  wound. 
The  after-treatment  will  be  similar  to  that  given  at  p.  467. 

B.  By  Incision  through  the  Neck.     Lateral  Pharyngotomy. 

(i)  Cheevers'  Method. 

AVhere  enlarged  glands  exist,  or  where  the  surgeon  is  anxious  to 
(lehne  and  draw  aside  the  important  structures  which  lie  outside  the 
tonsil,  this  method  will  be  employed,  either  alone  or  in  conjunction 
with  one  inside  the  mouth. 

The  following  account  of  the  above  method,  somewhat  modified,  is 
taken  from  a  case  of  Mr.  Golding  Bird's:* 

An  oblique  incision  was  made  from  the  lobule  of  the  left  ear,  downwards  and  forwards, 
to  the  hyoid  bone.  The  superficial  structures  and  deep  fascia  were  divided,  a  branch  of 
the  external  jugular  vein  alone  requiring  ligature.  An  enlarged  lymphatic  gland  was 
shelled  out  and  the  digastric  exposed.  This  and  the  stylo-hy  old  were  then  divided,  and 
a  second  hard  gland  being  found,  it  was  also  removed ;  it  lay  against  the  internal  jugular 
vein.  On  retracting  the  posterior  border  of  the  wound  and  puUing  forwards  the  angle; 
of  the  jaw,  the  stylo-glossus  and  stylo-pharyngeus  were  seen  and  divided,  fibre  by  fibre, 
on  a  director.  Neither  the  hypoglossal  nerve  nor  the  glosso-pharyngeal  was  observed. 
The  fascia  investing  the  posterior  part  of  the  sub-maxillary  gland  was  slit  up,  and  the 
facial  artery  ligatured  and  divided.  The  internal  jugular  vein  was  now  fully  exposed 
for  more  than  one  inch.  The  internal  carotid  was  not  seen,  but,  covered  with  fascia, 
.was  felt  pulsating.  These  two  vessels  being  drawn  outwards  by  a  retractor,  the  wall 
of  the  pharynx  was,  by  tearing  through  some  yellow  fat,  fully  exposed,  bulging  to  and 
fro  with  the  respiration.  No  vessel  save  the  two  alreadj'  named  required  securing  ;  and 
at  the  upper  part  of  the  wound  was  what  appeared  to  be  the  pes  anserinus.  A  second 
incision  was  now  made  through  the  cheek  from  the  angle  of  the  mouth  f  towards  that 
of  the  jaw.  There  was  no  hiemorrhage,  as  the  facial  artery  had  already  been  secured. 
With  the  left  forefinger  in  the  mouth  and  the  right  in  the  wound,  the  enlarged  tonsil 
could  easily  be  moved  between  them,  and  it  was  removed,  together  with  the  adjacent 
piece  of  the  pharyngeal  wall,  by  the  electric  cautery,  employing  this  partly  as  a  knife 
and  partly  as  an  ecraseur.J 

*  Cli7i.  Soc.  Trans.,  vol.  xvi.  p.  q.  The  case  was  one  of  epithelioma,  in  a  patient 
aged  45. 

f  In  Checvers'  method  the  first  incision  is  made  along  the  anterior  border  of  the 
sterno-mastoid,  the  second  incision  along  the  horizontal  ramus  of  the  lower  jaw,  and 
the  flap  thus  marked  out  thrown  down.  This  gives  more  room  for  the  subsequent  dis- 
section (especially  in  a  stout  patient),  and  is  more  likely  to  expose  enlarged  glands. 
The  incision  through  the  cheek  might  be  made  as  well,  later  on,  as  in  Mr.  Golding 
Bird's  case. 

t  Mr.  Golding  Bird,  in  his  remarks  on  this  case,  stated  that  in  another  case  he  should 
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The  patient  made  a  very  good  recovery,  air  ceasing  to  pass  through 
the  wound  in  the  neck  on  the  sixteenth  day. 

In  spite,  however,  of  the  thoroughness  of  the  operation  the  disease 
recurred  in  the  glands  \\'ithin  six  weeks,  and  within  two  months  it 
4-eturned  in  the  throat  as  well. 

The  follov»-ing  remarks  of  Mr.  Golding  Bird  deserve  careful  con- 
sideration. Admitting  the  feasibility  of  the  operation,  he  says : 
"  The  question  of  expediency,  however,  demands  the  fullest  attention ; 
and  I  am  inclined  to  think  that  the  plan  adopted  in  my  second  case 
referred  to — namely,  feeding  by  a  soft  oesophagus-tube,  Avith  the 
alternative  eventually  of  performing  gastrostomy — more  likely  to 
meet  all  the  real  requirements  of  these  cases,  unless  seen  so  early  that 
there  can  be  no  suspicion  of  the  growth  having  extended  beyond 
the  tonsil,  nor  of  having  invaded  the  lymphatic  system  except  to  a 
veiy  limited  and  remediable  extent." 

The  account  of  the  next  two  operations  is  taken  from  ]\Ir.  Butlin 
(loc.  supra  cit.,  pp.   176,    177). 

(2)  Czerny's  Method. 

A  preliminary  tracheotomy  having  been  performed,  and  the  larynx 
or  fauces  plugged,  an  incision  is  made  downwards  and  outwards  from 
the  angle  of  the  mouth  to  the  anterior  border  of  the  masseter,  and 
beyond  it  to  the  level  of  the  hyoid  bone.  Through  this  incision  the 
lower  jaw  is  exposed  and  sawn  through,  between  the  second  and  third 
molars,  from  above  downwards  and  outwards,  in  the  line  of  the  super- 
ficial incision,  and  the  two  fragments  are  held  widely  asunder.  The 
growth  is  by  this  means  laid  bare,  and.  to  remove  it,  it  may  be  neces- 
saiy  to  divide  the  digastric,  stylo-hyoid,  stylo-glossus,  buccinator,  and 
superior  constrictor  muscles,  and  the  hypoglossal,  glosso-pharyngeal, 
and  gustatory  nerves,  as  well  as  the  lingual  and  other  vessels.  The 
growth  is  then  cut  or  torn  out,  and  the  bleeding  points  are  touched 
with  the  cautery.  The  wound  is  thoroughly  Avashed  out  with  carbolic 
lotion,  or  dusted  with  iodoform,  the  fragments  of  the  lower  jaw  wired,  a 
second  wire  twisted  round  the  adjacent  molars,  and  the  external  wound 
closed  with  sutures  except  at  points  for  the  exit  of  drainage-tubes. 

(3)  MicJiulicz's  Method. 

This  is  intended  to  be  even  more  radical  than  that  of  C'zerny.  An 
incision  being  made  from  the  mastoid  process  downwards  and  forwards, 
along  the  anterior  border  of  the  sterno-mastoid.  as  far  as  the  great  cornu 
of  the  hyoid,  the  soft  parts  are  raised  from  the  jaw,  the  facial  nerve 
being  preserved  if  possible,  and  the  periosteum  is  separated  from  the 
outer  and  inner  aspects  of  the  jaw,  just  above  the  angle.  The  jaw  is 
then  sawn  through  beneath  the  periosteum,  the  tendon  of  the  temporal 
divided,  and  the  greater  part  of  the  ascending  ramus  resected.  After 
drawing  aside,  with  strong  hooks,  the  body  of  the  jaw,  the  masseter. 
internal  pter^'goid.  digastric,  and  stylo-hyoid.  Mickulicz  found  that  the 
surface  of  his  wound  corresponded  as  nearly  as  possilile  with  the  region 
of  the  tonsil,  and,  by  dividing  the  lateral  wall  of  the  pharynx,  he 
obtained  access  to  the  palate,  the  base  of  the  tongue,  and  the  posterior 

open  the  pharynx  with  scissors,  owing  to  the  diiEculty  which  the  use  of  the  cautery 
■creates  in  kuoAving  whether  the  required  depth  has  been  reached  in  the  extirpation  of 
the  srrowth. 
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Avail  of  the  pharynx  as  far  u])  as  the  naso-pharynx ;  and  by  dividing  the 
digastric  nnisck-  and  the  hypoglossal  nerve,  he  could  reach  the  entrance 
of  the  laiynx.  ^Mickulicz  prefers  to  do  a  preliminary  tracheotomy,  and 
claims  for  his  operation,  nor  only  ease  in  reaching  and  removing  the 
disease,  and  in  dealing  with  lymphatic  glands,  but,  further,  that  the 
whole  woiind  communicates  freely  with  the  outside,  and  can  be  dressed 
antiseptically.  So  far  fi-om  the  resection  of  the  ascending  process  being 
a  disadvantage,  it  offers  the  i)ositive  advantage  of  giving  more  mobility 
of  the  jaw  than  is  otherwise  present  after  the  contraction  of  the  scar 
which  results  IVtmi  any  of  these  operations. 

Mickiilicz"s  patient  was  a  woman,  aged  65,  and  the  disease  had  existed  about  four 
months.  She  recovered,  and  remained  well  for  two  years,  when  recurrence  appeared 
in  the  glands. 

C.  Combined  Operations  of  Slitting  the  Cheek  and  Lateral 
Pharyngotomy. — Bergniann,  K Lister,  and  Polaillon  have  o})erated  on 
these  lines.  The  principle  of  these  operations  is  an  incision  passing 
from  the  corner  of  the  mouth  to  the  angle  of  the  jaw,  and  then  along 
the  anterior  border  of  the  sterno-mastoid  as  far  as  is  necessary.  The 
jaw  is  sawn  through  at  its  angle,  and  the  fragments  widely  retracted, 
and  more  or  less  of  the  ascending  ramiis  is  resected.  Langenbeck 
inakes  use  of  an  incision  passing  from  the  angle  of  the  mouth  across 
the  cheek,  and  then  down  over  the  jaw,  just  in  front  of  the  masseter, 
into  the  anterior  triangle.     The  javr  is  sawn  at  the  site  indicated  above. 

Choice  of  Operation. — Where  the  growth  is  no  longer  quite  small, 
where  it  is  not  limited  to  the  tonsil  itself,  where  there  is  any  enlarge- 
ment of  glands,  or  where  the  existence  of  this,  though  not  certain,  is, 
irom  the  duration  of  the  case  or  the  presence  of  ulceration,  very 
probable,  lateral  pharyngotomy,  with  or  without  incision  of  the  cheek, 
should  be  performed,  it  gives  free  access  to  the  tonsil  and  adjacent 
parts,  it  enables  the  surgeon  to  have  the  important  vessels  of  the  neck 
retracted,  it  admits  of  a  simultaneoiis  removal  of  enlarged  glands,  and 
putting  a  temporary  loop  upon  the  common  carotid  O-l-i'  ),  or  ligature 
of  the  external  carotid,  or  trusting  to  securing  the  facial  and  lingual 
•close  to  their  origin,  Avhichever  course  be  preferred.  On  the  other 
hand,  this  operation  is  a  severe  one.  The  jaw,  if  divided,  must  be  wired, 
and  necrosis  of  the  bone  or  non-union  may  follow.  For  it  must  be 
rememl)ered  that  this  wound  cannot  be  an  aseptic  one,  and  the  opening 
in  the  pharynx,  especially  if  this  has  been  made  by  the  cautery,  may 
«et  up  septic  infection  in  spite  of  drainage. 

Possible  Aids  in  the  above  Operations. 

I.  Liijature  of  External  Carotid.— At  first  sight  this  step,  which 
ensures  very  little  bleeding,  a  clear  field  of  operation,  and  absence  of 
.anxiety  as  to  blood  entering  the  larynx,  seems  one  of  universal  appli- 
cation. But  again,  the  fact  that  the  wound  may  become  septic  renders 
this  step  one  of  much  risk.  With  the  pharynx  opened  in  the  neck, 
•or  a  laryngotomy  or  tracheotomy  performed,  and  the  tube  of  necessity 
retained,  septic  softening  and  ulceration  about  the  ligature  may  occur 
•with  fatal  secondary  haemorrhage.  Thus  Mr.  Watson  Cheyne  lost  a 
patient  twenty-five  days  after  an  extensive  operation  for  epithelioma 
of  one  tonsil  (Objects  and  Limits  of  Operations  for  Cancer,  p.  59).  He 
states  that  Polaillon,  who  has  tied  the  external  carotid  in  most  of  his 
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cases,  has  lost  several  from  this  cause.  Mr.  Cheyne  is  inclined,  there- 
fore, only  to  make  use  of  ligature  of  the  external  carotid  when  the 
operation  is  performed  in  two  stages* — viz.,  removal  of  the  enlarged 
glands  and  ligature  of  the  external  carotid  first,  and,  about  a  week  later, 
removal  of  the  gro'v\'th  in  the  throat. 

Preferable  to  ligatui-e  of  the  external  carotid  will  be  the  precau- 
tion of  yjlacing  a  temporary  loop  around  the  common  carotid  (q.v.), 
and  tying  the  facial  and  lingual  arteries,  as  they  are  met  with,  as 
close  as  possible  to  the  parent  trunk,  so  as  to  shut  off  the  tonsillar 
branches. 

2.  Question  of  a  Preliniinarj/  Laryngotomy  or  Tracheotomy. — The  ob- 
jections to  this  step  are  obvious.  It  introduces  another  and  necessarily 
septic  wound ;  it  is  the  means  of  colder  air  being  introduced :  it  inter- 
feres with  coughing  and  emptying  the  upper  air-passages,  an  inter- 
ference already  brought  about  by  the  wound  in  the  pharynx.  On  the 
other  hand,  this  course  has  manifest  advantages  which  are  thus  put 
by  Mr.  Watson  Cheyne  (ibid.,  p.  71):  "  Where  an  attempt  is  made  to 
remove  the  tumour  without  division  of  the  jaw,  or  without  ligature 
of  the  external  carotid,  and  where  the  mass  fills  up  the  throat,  and  more 
especially  where  it  runs  down  towards  the  entrance  of  the  larynx  and 
on  to  the  tongue,  the  necessary  manipulations  cannot  be  carried  out 
without  interfering  with  the  breathing,  and  exciting  so  much  effort  on 
the  part  of  the  patient  that  there  is  a  very  great  risk  of  septic  dis- 
charge and  blood  being  drawn  into  the  lungs ;  and  besides,  it  is  very 
necessary  in  these  operations,  in  order  to  ensure  that  the  disease  is 
removed  as  thoroughly  as  possible,  that  there  should  be  no  haste  in 
their  performance,  and  that  the  surgeon  should  l)e  able  to  see  exactly 
what  he  is  doing.  Some  prefer  to  do  the  tracheotomy  three  or  four 
days  before  the  major  operation,  but  I  fail  to  see  the  advantage  of  this; 
on  the  contrary,  it  must  be  remembered  that  after  three  or  four  days 
the  discharge  from  the  tracheotomy  wound  has  become  more  or  less 
septic,  and  consequently  in  introducing  a  big  tube,  such  as  Hahn's, 
some  of  the  pus  may  be  pushed  before  it  into  the  trachea.  .  .  .  Pre- 
liminary tracheotomy  is  by  no  means  an  absolute  safeguard  against 
septic  pneumonia,  and  1  should  be  inclined  to  try  and  do  without  it 
where  the  disease  is  high  up,  or  where  it  is  behind  the  tonsillar  region, 
and  where  the  base  of  the  tong-ae  or  the  neighbourhood  of  the  glottis 
are  not  interfered  with.  Where  the  base  of  the  tongue  is  interfered 
with,  the  patient  does  not  s\\allow  nearly  so  readily  as  where  this  is 
not  the  case,  and  consequently  discharges  are  apt  to  accumulate  about 
the  orifice  of  the  larynx,  and  so  get  down  the  trachea.  Hence,  in  these 
cases,  I  think  that  it  is  well  not  only  to  perform  preliminary  trache- 
otomy, but  also  to  go  on  with  Hahn"s  tubes  for  some  days  after  the 

*  In  a  case  in  which  Mr.  "NV.  Cheyne  adopted  this  plan,  a  week  intervening  between 
the  two  operations,  ■•  there  was  no  more  bleeding  from  the  deeper  parts  than  if  the 
external  carotid  had  just  been  tied  "  {ibid.,  p.  67).  Mr.  W.  Cheyne  only  advises  that 
the  operation  be  performed  in  two  stages  in  cases  where  the  patients  are  weakly,  and 
the  primary  and  glandular  disease  both  extensive,  and  perhaps,  also,  where  ligature  of 
the  external  carotid  appears  to  be  desirable.  He  points  out  a  serious  objection  to  this 
method  of  operating — viz.,  that  after  removing  the  glands,  open  lymphatic  vessels  are 
left  which  may  contain  or  convey  cancerous  material  to  the  newly-made  wound,  and 
thus  infect  it  before  the  second  operation. 
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opei'ation.   till   in   tact    the   patient    has,  to  some    exteni    at  any   rate, 
regained  tlie  power  of  easy  swallowing." 

3.  iJicisioii  of  the  Loirer  Jaic,  or  Removal  of  the  Asceadlnij  Jiam  us. — The 
objections  to  this  step  have  been  given  at  p.  473.  On  the  other  hand, 
in  Mr.  AVatson  Cheyne's  words  (loc.  supra  cit.,  p.  80),  •"  There  are  great 
advantages  to  be  gained  by  division  of  the  jaw,  and  in  some  cases  it  hs 
absolutely  necessary.  When  the  jaw  is  divided  in  front  of  the  masseter 
and  the  two  parts  pulled  aside,  especially  after  division  of  the  posterior 
belly  of  the  digastric  and  the  stylo-hyoid  muscles,  and  with  a  skin 
incision  i-unning  from  the  angle  of  the  mouth  to  the  u])per  part  of  the 
oblique  incision  in  the  anterior  triangle,  the  whole  region  of  the  tonsil 
and  side  of  the  pharynx  is  completely  exposed  to  view,  and  can  be  dealt 
with  as  precisely  as  if  one  were  operating  on  a  cutaneous  surface  ;  and 
if  this  is  done  there  is,  of  course,  no  necessity  for  ligature  of  the  external 
carotid,  the  bleeding  points  being  easily  secured.  Where  the  disease 
involves  the  periosteum  over  the  jaw,  necessitating  removal  of  a  portion 
of  it  or  of  the  ascending  ramus,  the  view  obtained  is  still  more  perfect. 
As  regards  the  removal  of  the  ascending  ramus  of  the  jaw,  if  the  angle 
is  also  taken  away,  the  functional  result  is  bad:  the  jaw  being  pulled  over 
to  that  side,  and  the  lower  teeth  no  longer  meeting  the  upper,  conse- 
quently the  patient  cannot  masticate  solid  food.  Mickulicz  has  over- 
come this  difficulty  to  some  extent  by  dividing  the  ramus  above  the 
angle,  and  he  states  that  in  his  cases  the  functional  result  is  excellent, 
while  a  good  view  is  obtained,  and  there  is  no  trouble  from  closure  of 
the  jaws  as  the  result  of  contraction  of  the  wound." 

In  cases  of  extensive  disease — e.g.,  where,  in  addition  to  the  tonsil,  thf' 
wall  of  the  pharynx  and  the  base  of  the  tongue  are  involved — it  will  be 
needful  to  divide  or  resect  the  jaw,  and  so  too  in  operations  for  recurrent 
disease,  where  it  is  thought  well  to  attempt  these.  When  the  surgeon 
is  in  doubt,  he  will  begin  by  making  an  incision  along  the  sterno- 
mastoid,  and  one  running  obliquely  from  this  up  to  the  jaw  just  in  front 
of  the  anterior  border  of  the  masseter.  By  the  flaps  thus  raised  the 
anterior  triangle  can  be  freely  opened  up  and  the  glands  removed. 
When  the  posterior  belly  of  the  digastric  and  the  stylo-hyoid  are 
divided,  the  jaw  and  larynx  can  be  pulled  forward  to  a  very  consider- 
able degree,  and  a  marked  increase  in  the  space  obtained  (W.  Cheyne). 
If  by  this  means  and  by  slitting  the  cheek  siifficient  access  to  the 
disease  be  not  obtained,  the  incision  through  the  cheek  is  prolonged 
down  to  the  anterior  border  of  the  masseter,  and  the  jaw  divided. 

After-treatment. — The  same  precautions  as  after  removal  of  the 
tongue  must  be  taken  for  keeping  clean  the  wound  in  the  mouth 
(p.  467).  Where,  in  addition,  there  is  a  wound  in  the  neck,  this  is 
plugged  at  the  time  of  the  operation  w'ith  iodoform  or  cyanide  gauze. 
This  is  removed  at  the  end  of  twenty-four  or  thirty-six  hours,  and  after 
this  no  plugging  should  be  employed,  the  wound  being  kept  clean  by 
the  patient  very  frequently  washing  it  out  by  one  of  the  fluids  given  at 
p.  468  (and  there  is  nothing  better  and  less  irritating  and  poisonous 
than  strong  Condy's  fluid),  and  letting  it  run  out  by  the  drainage-tube  or 
tubes  which  project  from  the  wound  in  the  pharynx  through  the  deepest 
part  of  the  wound  to  the  most  dependent  part  of  that  in  the  neck.  This 
will  necessitate  frequent  changing  of  the  salicylic  wool  or  other  dressing 
round  the  neck.     It  will  probably  be  well  to  retain  one  drainage-tube 
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in  situ  for  a  week  or  ten  days.  It  should  be  taken  out  and  boiled 
before  re-insertion,  daily.  Feeding  by  aid  of  a  soft  tube  will  be 
needful  for  some  time,  perhaps  as  long  as  two  or  three  Aveeks,  where 
removal  of  the  parts  around  the  tonsil,  the  wall  of  the  pharynx,  or 
the  base  of  the  tongue  has  been  extensive.  The  patient's  feeding  himself 
should  be  forbidden  as  long  as  any  attempt  at  this  causes  choking  or 
coughing,  owing  to  the  danger  of  fluids  entering  the  air-passages.  As 
after  removal  of  the  tongue,  the  patient  should  sit  up  and  be  got  out  of 
bed  as  soon  as  possible. 


CHAPTER    XII. 

OPERATIONS    ON    THE    AIR-PASSAGES    IN 
THE    NECK. 

THYROTOMY—LARYNGOTOMY-  TRACHEOTOMY- 
REMOVAL     OF     FOREIGN     BODIES     IN     THE     BRONCHI- 
EXCISION     OF     THE     LARYNX. 

THYROTOMY. 

Indications. 

(i.)  Growths  which  cannot  be  removed  through  the  mouth,  but  which 
do  not  require  severer  operations  on  the  larynx  itself.  The  following- 
are  the  chief  conditions  which  must  decide  the  removal  of  larj-ngeal 
gro^^i:hs  by  an  operation  from  the  mouth  or  by  thyrotomy  : 

(a)  The  amount  of  special  laryngeal  skill  possessed  by  the  operator. 
(b)  The  nature  of  the  growth,  whether  multiple  or  no.  if  pedunculated, 
if  recurrent  after  attempts  at  removal  from  the  mouth,  (c)  The  extent 
of  the  growth,  (d)  The  irritability  of  the  larynx.  The  amount  of  self- 
control  of  the  patient.     Any  tendencj''  to  asphyxia. 

(ii.)  Large  rough  foreign  bodies* — e.'j.,  bits  of  bone,  &c. 

lu  a  case  brought  before  the  Clinical  Society  QTrajis..  vol.  xvii.  p.  214)  by  Dr.  Taylor 
and  Mr.  Golding  Bird  a  bit  of  mutton-bone  was  impacted  between  the  vocal  cords, 
where  it  could  be  seen  with  the  larjmgoscope.  It  was  removed  by  Mr.  Golding  Bird  by 
a  vertical  incision  with  its  centre  over  the  cricoid  cartilage,  the  crico-thyroid  membrane 
being  incised  horizontally.  A  tracheal  dilator  being  introduced,  the  bone  was  seen  at 
once,  and  extracted  with  Toynbee's  ear-forceps.  The  large  size  of  the  fragment,  its 
apparently  firm  position,  the  fact  that  the  broad  surface,  and  not  the  edge,  presented, 
together  with  its  position  just  at  the  crico-thyroid  membrane,  led  to  the  external  oper,"^.- 
tion  being  made  use  of. 

Operation. — A  preliminary  laryngotomy  (p.  479),  or  a  high  trache- 
otomy, according  to  the  amount  of  room  required,  having  been  performed, 
the  incision  is  prolonged  upwards,  and  the  skin  and  fasciae  over  the 

*  Mr.  Holmes  (^Med.-Chir.  Trails.,  1882)  has  drawn  attention  to  the  fact  that  large 
substances  may  be  impacted  in  the  ventricle  or  between  the  alte  of  the  thyroid  cartilage 
without  causing  any  symptoms  of  immediate  urgency.  As  they  are  liable  to  give  rise- 
to  spreading  inflammation  of  the  mucous  membrane,  they  should  be  removed  as  soon  as 
possible. 
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centre  of  the  thyroid  cartilage  are  carefully  divided.  All  haemorrhage 
is  then  arrested,  and  the  cartilage  opened  along  its  centre  with  scru- 
pulous exactness,  the  thyro-hyoid  and  crico-thyroid  membranes  being 
also  divided  if  needful.  The  halves  being  now  held  widely  open,  tlie 
foreign  body  is  picked  out  or  the  papillomata  are  removed. 

Where  thyrotomy  is  performed  for  papillomata  it  will  be  well  to 
remember  the  following  points : — If  much  haemorrhage  is  expected,  as 
in  the  case  of  large  or  recurrent  growths,  it  would  be  well  to  plug  the 
air-passage  below,  by  the  side  of  and  around  the  tube  which  has  been 
inserted,  by  putting  the  tube  into  a  collar  of  boiled  drainage-tube 
or  sterilised  gauze  of  sufficient  thickness.  The  division  of  the  thyi-oid 
cartilage  should  be  effected  from  without  inwards,  a  stout  knife,  bone- 
forceps,  or  even  a  saw  being  sometimes  needed  in  adults.  As  soon  as 
the  upper  part  is  divided,  the  surgeon  should  examine  if  he  have  suffi- 
cient room  without  further  division ;  and  if  it  be  really  needful  to  cut 
down  lower,  the  meeting  of  the  cords  must  be  treated  with  the  utmost 
delicacy,  and,  if  the  parts  have  to  be  opened  out,  as  little  tension  and 
stretching  as  possible  should  be  thrown  upon  this  spot.* 

The  removal  of  papillomata  is  often  attended  with  much  difficulty 
owing  to  their  friability. f  They  are  best  snipped  away  with  scissors 
curved  on  the  flat,  and  their  bases  touched  with  some  powerful  astringent 
— e.g.,  acid  nitrate  of  mercury — or,  as  I  prefer,  the  actual  cautery,  owing 
to  their  tendency  to  recurrence  (often  inveterate). 

The  object  of  the  operation  being  accomplished,  and  all  ha=*morrhage 
arrested,  the  alae  of  the  thyroid  are  united  by  one  or  two  points  of 
silver  suture  not  passed  through  the  entire  thickness  of  the  carti- 
lage. A  little  sterilised  iodoform  is  dusted  on,  and  the  usual  dressings 
or  a  creolin  fomentation  (warm  or  cold,  according  to  the  feelings  of  the 
patient)  kept  constantly  applied. 

The  tracheotomy-tube  miist  not  be  removed  till  all  risk  of  intra- 
laryngeal  cjedema,  &c.,  has  passed  by,  though  it  may  l)e  early  replaced 
by  one  of  india-rubber.  The  after-treatment  and  complications  are 
much  as  after  tracheotomy  (pp.  488.  492).  Coughing  will  be  especially 
harmful  now. 

Impairment  of  the  voice  is  not  unlikely  to  occur  after  thyrotomy, 
quite  apart  from  any  injury  inflicted  on  the  cords  during  the  operation, 
owing  to  the  cicatrix  subsecjuently  involving  the  anterior  commissure  of 
the  cords.  Other  possible  causes,  in  spite  of  aseptic  precautions  and 
gentle  handling,  ai-e  chronic  laryngitis,  the  formation  of  granulations 
(p.  490).  impaired  movement  of  the  thyroid,  or  displacement  of  the 
cords.     Where  the  masses  of  papillomata  are  large,  though  the  removal 

*  'My.  Parktr  {Dirt,  of  Si/rg.,  vul.  ii.  p.  623),  .idvisiiig  that,  if  it  is  ueedful  to  cut  the 
anterior  commissure  of  the  cords,  the  two  alx.  of  the  thyroid  should  not  be  quite  severed, 
points  out  that  in  children,  the  parts  being  elastic,  retraction  will  accomplish  much, 
but  that  iu  old  people,  or  where  the  growth  is  large  or  extensive,  not  only  all  the 
cartilage  and  the  thyrn-hyoid  membrane  must  be  divided,  but  that,  to  secure  still  more 
room,  horizontal  incisions  may  be  needed  through  the  crico-thyroid  and  the  thyro-hyoid 
membranes,  close  to  the  borders  of  the  cartilages. 

f  Mr.  Parker  (^loc.  .ntpra  ctt.~)  found  in  one  case  much  difficulty  in  seizing  the  growths, 
owing  to  the  reflex  excitability  set  up,  notwithstanding  deep  narcosis.  lie  thinks  that 
the  use  of  cocaine  will  here  be  a  material  aid.  I  have  found  this  hint  of  much  practical 
value  in  one  case. 
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lias  been  complete,  the  patient  may   never  he  able  to  dispense  with 
the  tnbe. 

Treatment  of  Laryngeal  Papillomata  by  Tracheotomy  alone. 

The  results  of  thyrotomy  for  papillomata  are  so  unfavourable  both  as 
regai'ds  recurrence,*  much  impairment  of  voice,  and  stenosis,  and  tlie 
endo-laiyngeal  operation  and  intubation  are  alike  so  ineffective,  that  it 
has  been  proposed  to  resort  to  tracheotomy  alone. 

Dr.  G.  Hunter  Mackenzie  was  the  first  to  bring  this  step  forward 
(Edin.  Med.  Journ.,  Nov.  1884;  Lancet,  April  6,  1889;  and  Brit.  Med. 
Journ.,  Sept.  12,  1896,  p.  609),  showing  that  the  papillomata  tended 
slowly  to  atrophy  when  the  larynx  was  put  at  rest  and  freed  from  tlie 
irritation  incidental  to  coughing,  &c.  The  length  of  time  during  which 
the  cannulaf  requires  to  be  worn  varies  much.  In  Dr.  G.  H.  Mackenzie's 
three  cases  it  remained  in  the  trachea  twelve,  six,  and  seven  months 
respectively. 

Dr.  Railton.  of  Manchester,  published  {Brit.  Med.  Journ..  Feb.  19. 
1898,  p.  489)  two  cases  illustrating  the  value  of  this  treatment.  In  one 
child  the  cannula  was  worn  for  three  years  and  nine  months,  and  in 
the  other  for  twenty-five  months,  before  it  was  finall)'  removed. :f 

In  these  cases  the  condition  of  the  voice  and  the  breathing  is 
examined  into  from  time  to  time  by  taking  out  the  cannula  and 
closing  the  opening,  but  the  instrument  is  not  finally  withdrawn  until 
every  trace  of  stridor  and  hoarseness  has  disappeared. 

George  A.  Wright,  of  Manchester,  whose  experience  at  the  Children's 
Hospital  has  been  very  large,  gives  (Ashby  and  Wright's  Diseases  of 
Children,  fourth  ed.  p.  350)  an  interesting  case  in  proof  of  this  warning- 

In  a  child  of  5,  tracheotomy  had  been  performed  for  laryngeal  papillomata.  The 
tube  had  been  removed,  at  first  for  short  intervals,  and  later  altogether.  The  child  died 
suddenly  in  an  itrgent  attack  of  dyspnoea.  The  fact  that,  in  addition  to  a  mass  of 
papillomata  on  the  vocal  cords  and  at  the  site  of  the  tracheotomy  wound,  there  was  an 
early  stage  of  tuberculosis  of  the  bronchial  glands  and  lungs,  suggests,  as  is  pointed  out, 
the  possibility  of  a  hospital  infection  with  tubercitlosis  through  the  tube. 

The  same  authority  is  of  opinion  that  "  in  papillomata  of  the  larynx 
it  is,  on  the  whole,  best  to  perform  tracheotomy,  leaving  resort  to 
thvrotomv  for  cases  in  which  lono-  use  of  the  tube  is  unsuccessful." 


LARYNGOTOMY. 

In  this  operation  the  tube  is  inserted  through  an  opening  in  the 
crico-thyroid  membrane.  It  is  called  for.  in  preference  to  tracheotomy, 
on  account  of  the  greater  facility  with  which  it  is  performed,  in  cases  of 


*  In  addition  to  this  very  marked  tendency  to  recurrence  there  is  the  risk  that  the 
trachea  may  have  to  be  opened  to  prevent  suffocation  after  the  child  has  appeared  to 
be  convalescent. 

f  An  india-rubber  tube  is  to  be  used  whenever  possible,  and  granulations  springing 
up  at  the  wound  are  to  be  destroyed  at  regular  intervals. 

X  Possibly  a  cure  may  be  secured  in  a  shorter  time  by  a  combination  of  the  methods ; 
removing  the  papillomata  carefuUy  at  once  by  a  thyrotomy,  and  at  the  same  time 
giving  rest  to  the  larynx  by  keeping  a  tube  in  the  trachea. 
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emergency,  and  in  those  Avliere  a  tube  can  quickly  be  dispensed  with,* 
Finally,  it  is  inapplicable  before  adolescence. 
Indications. 

1.  Sudden  impaction  of  large  foreign  bodies  threatening  suffocation, 
as  when  a  bolus  of  food  carelessly  swallowed  lodges  in  the  upper  aperture 
of  the  larynx. t 

2.  Before  operations  likely  to  be  attended  with  much  bleeding — e.g., 
those  on  the  tongue,  jaws,  tonsils.  &c. — in  order  that  the  fauces  may  be 
plugged  with  a  sponge. 

3.  When  spasm  of  the  larynx  is  threatening  very  suddenly,  as  in 
tetanus  or  aortic  aneurysm.  As  a  rule,  tracheotomy,:|:  when  there  is 
time  to  perform  it,  is  preferred  in  these  spasmodic  affections,  and  it  will 
be  considered  later  (p.  501). 

Operation. — An  ana?sthetic  will  be  given  in  those  cases  in  v/hicli 
laryngotomy  precedes  another  operation  ;  in  other  cases  the  patient's 
head  must  be  kept  steady.  In  either  instance  the  head  will  be  thrown 
back  as  far  as  possible,  while  the  neck  rests  on  a  firm  support.  The 
precise  position  of  the  th^'roid  and  cricoid  cartilages  is  then  distinctly 
made  out.  the  notch  in  the  upper  part  of  the  former  and  the  ring  of  the 
latter  being  almost  always  recognisable.  The  larynx  being  then  steadied 
(not  squeezed)  with  the  left  fingers  and  thumb,  and  the  skin  at  the  same 
time  drawn  moderately  tense,  an  incision  about  an  inch  and  a  half  long 
is  made,  exactly  in  the  middle  Hue,  over  the  lower  part  of  the  thyroid, 
the  crico-thyroid  interval,  and  the  cricoid. 

If  relief  be  urgently  called  for.  the  knife  should  pass  down  to  the 
crico-thyroid  membrane  at  once,  and  the  left  index  having  identified 
this,  the  membrane  is  opened  by  cutting  horizontally  just  above  the 
cricoid  cartilage. 

If  the  surgeon  have  more  leisure,  he  may  reach  the  crico-thyroid 
membrane  more  gradually,  feeling  his  way,  using  retractors,  and 
perhaps  identifying  the  inter\-al  between  the  sterno-hyoids.  The  only 
advantage  of  this  is  that  all  haemorrhage  can  be  arrested  before  open- 
ing the  air-tube.  This  is  sometimes  severe,  and  has  been  fatal  by 
dyspnoea. 

In  inserting  the  tube,  care  must  be  taken  that  both  the  crico-thvroid 
membi-ane  and  the  subjacent  mucous  membrane  are  punctured,  and 
that  the  tube  is  really  within  the  cavity  of  the  larynx,  not  pushed  down 
into  the  cellular  tissue  outside  it.  The  cannula,  which  should  be 
shorter  than  those  used  for  tracheotomy,  of  uniform  bore  throughout, 
and  oval  in  section,  is  then  secured  \\*ith  tapes. 

TRACHEOTOMY  (Figs.  203  and  204). 

This  operation  will  be  carefully  considered  under  the  first  of  the 
following  indications,  and  more  briefly  in  its  relation  to  the  other 
ones. 

*  Owiug  to  the  proximity  of  the  tube  to  the  cords,  this  operation  is  not  suited  to 
cases  in  which  an  instrument  has  to  be  worn  for  any  time. 

t  In  these  very  urgent  cases  the  operation  may  be  performed  vrith,  faute  dc  ndetix,  a 
sharp  penknife  and  a  toothpick  quill. 

%  Sir  J.  E.  Erichsen,  in  his  Surgery,  gives  many  other  conditions  for  which  a  high 
tracheotomy  is  usually  reserved. 
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Indications. 

1.  Croup  and  (li])litliiMi;i.  5.  Acute  laryngitis  (p.  501 ). 

2.  Svphilitie  and  tulx'rcular  ul-  6.  Certain  spasmodic  atfections, 

ceration,  in  order  to   give  e.7.,  tetanus,  or  aneurvsni  of 

rest  to    the    crippled    part  the  thoracic  aorta  (p.  501 ). 

(p.  500).  7.   Foreign    bodies    in    the    air- 

3.  ^lalignant  disease  of  the  la-  passages  :    the    removal    of 

rynx  (p.   500).  thoye  which  may  lodge  in 

4.  Papillomata     dH    the    larynx  the     bronchi    are     treated 

(P-  479)-  separately  (p.  504). 


TRACHEOTOMY,  ■  WITH   ESPECIAL  REFEEENCE    TO    CASES 
OF    MEMBRANOUS    LARYNGITIS. 

General  ])oiuts  all  bearing  upon  a  successful  result  rf— (A)  The  age 
of  the  patient.  (B)  Right  time  of  operating  and  wise  selection  of 
cases.  (C)  Skilful  operation.  (D)  Painstaking  and  appropriate  after- 
treatment. 

A.  Age. — Recovery  before  the  age  of  two  is  verj-  rare.  Some  of  the 
youngest  cases  recorded  are  Mr.  Bell's  at  seven  months,  and  Mr.  Cooper 
Forster's  at  eleven  months.^  On  the  other  hand,  M.  Trouf^eau  considers 
that  the  frequency  with  which  tracheotomy  is  unsuccessful  in  adults 
with  membranous  laryngitis  is  due  to  the  fact  that  the  large  size  of  the 
larynx  retards  asphyxia  till  the  bronchi  are  invaded.  Again,  the  older 
children  are,  the  more  strength  have  they,  and  the  better  is  the  hope  of 
recover}';  whereas  younger  children  fail  mure  quickly,  with  their  poorer 
vitality,  and  the  greater  facilit}'  with  which  their  narrow  air-passages 
are  choked  up  with  membrane,  &c. 

Averaqe  of  Recoveries  after  Tracheotorni/  for  Memliranous  Larijwjitis.^ — 
In  pre-antitoxin  days  one  case  in  three  or  four  was  a  good  average. 
Prof.  Buchanan  l|  cured  nineteen  out  of  fifty,  or  one  in  everj^  2  j  cases. 
Nowadays,  especially  in  institutions  where  the  rule  holds  good  to  inject 
lOCXD  or  I5(X)  units  of  antitoxin  serum  in  every  case  of  laryngitis  where 
there  is  a  suspicion  of  diphtheria,  and  to  inject  it  early  in  the  course  of 
the  case,  the  percentage  of  recoveries  has  much  increased  owing  to  the 

*  To  speak  accurately,  the  operation  iu  children  is  usurvlly  a  laryngo-tracheotomy 
(footnote,  p.  484). 

t  If  a  little  amplified,  the  conditions  chiefly  affecting  success  would  run  somewhat 
thus  : — I.  How  far  has  the  operator  picked  his  cases  ?  2.  AMiat  proportion  were  diphthe- 
ritic ?  3.  How  many  were  very  young?  4.  Was  the  operation  an  early  or  a  late  one  .' 
5.  Was  the  operator  experienced  ?    Was  the  after-treatment  skilled  ? 

X  M.  Bazeau  (Gaz.  ties  Hop.,  1867,  p.  397)  mentions  successful  cases  of  tracheotomy 
in  infants  of  ten  and  fifteen  months.  The  very  youngest  cases  with  which  I  am 
acquainted  are  one  in  which  Mr.  Croft  operated  successfully  in  an  infant  aged  six 
months,  with  erysipelatous  oedema  of  the  neck  and  chest,  and  another,  still  younger, 
which  is  quoted  in  the  Med.  Times  and  Gaz.,  1880,  vol.  ii.  p.  593. 

Turning  to  the  results  of  foreign  surgeons.  Dr.  Lindner  (^Deut.  Zcitsch.  f.  Chlr., 
Bd.  xvii.  Heft  6)  states  that  after  the  second  year  there  was  a  marked  improvement.  In 
this  year  the  recoveries  amounted  to  12  per  cent.,  in  the  third  year  they  rose  to  55  per 
cent.  Dr.  Passavant,  of  Frankfort-on-Maine  (^Annals  of  Surgery,  vol.  i.  p.  582)  gives  67 
cases  of  cure  out  of  229.  or  about  i  in  4. 

II  Tram.  Intern.  Med.  Congress.  1S81,  vol.  iv.  p.  208. 
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effect  the  antitoxin  has  in  loosening  membrane  and  in  preventing 
extension.  One  of  the  chief  living  authorities  on  diphtheria,  Dr.  E.  W. 
Goodall,  basing  his  calculations  on  a  large  body  of  statistics,  is  of 
opinion  that,  as  a  rule,  in  the  pre-antitoxin  days  under  30  per  cent, 
(perhaps  26  or  28  per  cent.)  of  cases  recovered  after  tracheotomy.  At 
the  present  day  the  proportion  of  recoveries  is  about  6t,  per  cent. 
{Brit.  Med.  Journ.,  Jan.   28,    1899,  p.    199). 

B.  Right  Time  for  Operating,*  and  Wise  Selection  of 

Cases. — The  nature  of  the  dyspnoea  is  very  various,  and  on  this 
account  the  above  two  points  are  most  important. 

The  four  following  conditions  of  dyspnoea  are  met  with  :  (i)  Dyspnoea 
rapid,  urgent,  and  localised  to  the  larynx  ;  much  anxiety  and  restless- 
ness ;  orthopnea  ;  stridor,  the  loudness  of  which  is  probably  propor- 
tionate to  the  degree  of  obstruction  in  the  larynx  and  the  patency  of  the 
small  tubes.  In  Prof.  Buchanan's  words,  it  points  to  a  cavity  ready  to 
receive  air  if  it  could  but  get  it,  and  to  a  passage  narrowed  either  by 
false  membrane  or  spasm,  or  both.  On  inspection  of  the  chest,  the  extra- 
ordinary muscles  of  respiration  are  seen  to  be  in  action,  there  is  much 
sucking-in  of  the  infra-costal  and  epigasti'ic,  and,  later  on,  of  the  supra- 
sternal and  supra-clavicular  regions.  While  this  sucking-in  is  vigorous 
and  well  marked,  the  lungs  are  probably  free.  Auscultation  and  per- 
cussion are  difficult.  If  the  bases  are  resonant,  and  show  vesicular 
murmur,  it  is  of  good  omen.  So,  too,  if  the  eyes,  though  starting,  are 
bright,  the  face  suffused,  not  livid,  the  lips  of  fairly  natural  colour,  the 
cervical  veins  not  much  distended,  the  extremities  not  cold  and  the  seat 
of  stasis  :  in  such  cases  the  membrane,  if  present,  is  limited  to  the 
larynx,  and  the  tendency  to  death  is  by  laryngeal  apnoea.  Tracheotomy 
here  is  not  only  justifiable,  but  imperatively  called  for,  if  previous  treat- 
ment has  failed ;  the  prognosis  is  favourable  if  the  operation  is  not  too 
long  deferred.  Hopeful  conditions  :  Sudden  onset,  previous  good  health, 
sub-maxillar}^  glands  not  enlarged,  absence  of  albuminuria. 

(ii.)  When  the  dj^spnoea  increases  more  slowly  though  continuously. 
The  restlessness  is  less  violent,  and  the  respiratory  effects  are  less  exag- 
gerated. The  sucking-in  is  much  less  marked,  especially  above.  The 
chest  seems  to  be  impeded  in  its  movements,  puffing  or  heaving  out  en 
masse,  and  with  difficulty ;  on  auscultation  and  percussion,  instead  of 
vesicular  murmur,  or  conducted  hoarse  laryngeal  rhonchus,  and  normal 


*  Those  surgeons  who  recommend  an  early  operation  (and  I  am  of  tliat  number)  rely 
•especially  on  the  existence  of  much  sucking-in  and  of  undoubted  dyspnoea.  With  regard 
to  the  first,  Dr.  Passavant  (loc.  supra  cit.,  p.  153)  holds  that  tracheotomy,  if  deferred, 
allows  prolonged  dyspnoea  to  bring  about;  simultaneously  with  retraction  of  the  epigas- 
trium, (fcc,  an  action  on  the  lung  surfaces  analogous  to  that  of  a  cupping-glass  upon  the 
■skin — viz.,  hyperEemia,  stasis,  hypersecretion  of  mucus,  splenisation,  and  atelectasis. 
With  regard  to  dyspnoea,  Dr.  Eanke,  of  Munich,  lays  great  stress  upon  an  early  opera- 
tion :  "  If  a  child  with  pharyngeal  diphtheria  has  become  hoarse,  and  shows  laryngeal 
stridor  and  difficulty  in  breathing,  which  has  already  led  to  ever  so  short  an  attack  of 
real  dyspnoea,  that  child  ought  to  be  operated  upon  at  once."  Another  practical  point 
bearing  upon  the  right  time  for  operation  is  the  fact  that  at  night-time  children  often 
get  worse.  If,  then,  a  case  is  advancing,  and  parents  cannot  towards  the  day  s  close 
make  up  their  minds  to  sanction  an  operation,  they  should  be  warned  that  the  patient's 
eondition  may  call  for  an  operation  which  will  be  of  necessity  hurried,  and  performed 
under  much  less  favourable  circumstances  as  to  light,  &c. 
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bases,  llicrf  will  he  toiimi  siltilaiit  rales,  small  en'i)itati()n,  and  delieient 
resoiiaiiee.  'riiesr  ])()int  to  the  exudation  beinsj,-  no  lony-er  localised  to 
the  larynx,  but  more  ])robal)ly  invadiiii;'  the  finer  bronchial  tubes  and 
air-vesicles,  the  former  bein^-  swollen  and  infiltrated  with  mend)rane, 
the  latter  clo^-ged  -with  viscid  nnu-us.  The  tint  of  the  lace  is  now  pale 
or  leaden.  The  o])eration  is  here  luuch  less  likely  to  be  successful,  from 
the  extension  of  the  nuMubrane,  and  the  condition  of  the  lung-  and  of 
the  right  heart.  Other  unfavourable  conditions:  Onset  with  much 
asthenia,  albuniinui'ia,  and  enlarged  sub-maxillary  glands. 

(iii.  and  iv.)  Dyspncra,  intermittent  or  paroxysmal.  In  the  former 
case  it  is  due  probably  to  collections  of  viscid  mucus  or  membrane  in 
the  larynx  and  trachea.  Good  power  of  expectoration  is  here  very 
important.  Paroxysmal  dyspnoea  means  spasm.  This,  very  common 
in  all  laryngeal  dyspnoea,  is  especially  so  in  children.  The  danger  of 
this  is  obvious,  and  the  (juestion  of  tracheotomy  will  have  to  be  decided 
according  to  whether  the  spasms  are  increasing,  and  by  the  distance  of 
the  medical  man  from  his  patient. 

Th'ee  Chief  Bamjers  of  Deferriwi  the  Operation  too  lontj. 

(1)  Oedema  of  the  lungs.*  Owing  to  the  deficient  entrance  of  air, 
reflex  contraction  of  the  pulmonary  arterioles  takes  place,  leading  to 
distension  of  the  main  trunk,  the  right  heart,  and  systemic  veins.  The 
bronchial  veins  being  also  engorged,  serous  exudation  takes  place  into 
the  finer  tubes  and  vesicles  at  the  bases,  and  respiration  is  thus  further 
impeded. 

(2)  Exhaustion  of  the  heart.  Children  if  they  repair  quickly  are 
exhausted  cjuickly  also.f 

(3)  Thrombosis  of  the  pulmonary  artevj'-.  Owing  to  the  stagnation 
in  front,  the  blood  current  moves  more  and  more  slowly,  and  this 
obstruction  by  thrombi  is  not  remediable  by  operation.  The  signs  of 
this  condition  are  increasing  dyspnoea,  very  feeble  pulse,  and  combined 
pallor  and  lividity. 

Recommeiidation  of  the  Operation  to  the  Friends. — (a)  In  reply  to  ques- 
tions as  to  the  chance  of  cure,  the  surgeon  wall  answer,  with  caution, 
that  the  operation  conduces  to  cure  by  removing  the  most  urgent 
danger  by  giving  relief  to  the  lungs,  and  thus  also  improving  the 
strength  by  sleep  and  quiet.  (J3)  He  wdll  be  able  to  say  that  if  death 
occur  after  tracheotomy  it  will  be  by  exhaustion,  not  by  apnoea  most 
distressing  to  witnesses  as  well  as  to  the  patient. 

C.  Points  to  be  noted  as  to  the  Operation. 

Question  of  Anaesthetic. — A  little:!:  chloroform  is,  as  a  rule,  safe  and 
advantageous.  It  allays  spasm  and  thus  improves  the  breathing.  It 
prevents  struggles  and  promotes  sleep  afterw^ards.  Any  vomiting 
wdiich  follows  will  probably  be  beneficial.  It  is  especially  useful  ii; 
recent,  vio-orous,  and  restless  cases :  wdiere  the  surgeon  is  very  short  0I 
assistance,  and  where,  if  I  may  say  so.  his  practical  expei'ience  ot  the 


*  See  also  the  note,  p.  482. 

t  Prof.  Buchanan  (^loc.  supra  cit.,  p.  208)  makes  an  important  distinction  betwceii 
sthenic  and  asthenic  cases.  In  the  latter,  where  the  vital  powers  are  rapidly  failing 
tracheotomy  will  not  save  the  patient,  and  will  scarcely,  if  at  all,  mitigate  the  suffering 

+  Just  enough  to  prevent  struggling  during  the  operation.  After  the  skin  is  incised 
less  is  reeded. 
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operation  is  not  large.  Under  the  opposite  conditions  it  is  not  needed ; 
and  it  will,  of  course,  not  be  given  where  there  is  any  tendency  to 
cyanosis  and  unconsciousness.  When  an  anaesthetic  is  given,  the 
operator  should  be  close  at  hand,  with,  everything  ready,  in  case  the 
dyspnoea  increases  suddenly. 

Site  of  Operation. — High  or  low,*  i.e.,  above  or  below  the  isthmus. 
It  will  be  A\-orth  while  just  to  consider  here  the  parts  met  with  in  the 
middle  line,  (A)  above  and  (B)  below  the  thyroid  isthmus.  (A)  Skin, 
superficial  fascia,  branches  of  transverse  cervical  and  infra-mandibular 
(seventh)  nerves,  lAinphatics,  cutaneous  arteries,  anterior  jugular  veins 
— which  A\'ith  their  transverse  branches  are  smaller  here, — deep  fascia, 

Fio.  203. 


Auatomy  of  the  ueck  iu  early  childliood,  to  show  the  relations  of  the  thyroid f  and  thymus. 

(Heath.) 

cellular  tissue,  superior  thyroid  vessels,  the  isthmus,  usually  over  the 
second  and  third  rings,|  and  tracheal  layer  of  deep  fascia.  The  import- 
ance of  this  last  is  twofold  :  if  the  trachea  be  insufficiently  opened  the 
tube  may  be  passed  between  the  trachea  and  the  fascia  overlying  it, 
embarrassing  the  patient's  breathing  and  the  operator  alike.  If  the 
wound  become  unhealthy,  this  layer,  continuous  below  with  the  peri- 


*  In  children  the  operation  done  is  a  laryngo-tracheotomy,  the  parts  usually  divided 
being  the  upper  two  or  three  tracheal  rings,  the  isthmus  of  the  thyroid,  and  the 
cricoid  cartilage. 

t  The  isthmus  of  the  thyroid  gland  is  too  large. 

X  Mr.  Parker  (^Tracheotomy,  p.  37)  says  that  in  children  the  isthmus  is  almost  always 
higher  up,  generally  on  the  crico-tracheal  membrane  and  the  first  tracheal  ring. 
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cardinm,  ma}-  conduct  pns  into  the  niediasfina.  (B)  The  surface- 
structures  are  much  the  same,  but  the  anterior  jugular  vein  and  its 
transverse  branches  are  much  larger.  The  sterno-thyroids  are  here  * 
quite  close  together.  The  inferior  thyroid  veins  are  larger.  A  thyroidea 
ima  may  be  present,  and  the  innominate  arterj^  cross  as  high  as  the 
seventh  ring.  The  trachea  is  also  deeper,  smaller,  and  more  mobile, 
having  no  steadying  muscles  here  as  higher  up.  The  thymus,  too.  in 
young  children  might  present  a  difficulty.  In  addition  to  the  above 
anatomical  objections  to  the  low  operation,  there  are  three  surgical 
ones,  viz.:  (i)  Pus  is  now  more  easily  conducted  into  the  mediastina. 
(2)    In    the   same   way,  broncho-pnoumonia  is   more  probable   from   a 

Fig.  204. 


.•.v^#^~ 


Anatomy  of  tbe^neck  iu  an  adult :  i,  Sterno-hyoicl.  2,  Foreign  body  in  the  cesophaguss. 
3,  Omo-hyoid.  4,  Crico-thyroid  membrane.  5,  St?riio-mastoid,  6,  Tracheotomy 
opening  in  tlie  trachea.  7,  Inferior  thyroid  veins.  8,  Tsthmns  of  the  thyroid 
gland.     (Heath.) 

wound  in  the  trachea  lower  down.  (3)  From  the  proximity  of  the 
chest,  and  its  suction-action,  the  tube  is  much  more  pulled  into  the 
wound,  and,  if  it  has  to  be  worn  for  a  long  time,  t]^e  tube  and  shield 
may  part  company  (Mr.  J.  Wood,  Lancet,   1872,  vol.  i.  p.   317)- 

Operation. — The  instruments  required  are — a  small  scalpel,  with  a 
triangular-pointed  handle  to  act  as  a  blunt  dissector,  two  pairs  of 
Spencer-Wells's  forceps,  dissecting-forceps,  steel  director,  silk  or  chromic 


*  Above,  the  steruo-hyoids  are  almost  in  contact  in  the  middle  line,  with  only  an 
interval  of  about  one-eighth  of  an  inch — a  strong  argument  in  favour  of  keeping  iu 
the  miildlc  line  exactly  (Parker). 
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gut  ligatures,  one  or  two  wire  sutures,  pilot,  and  tube.*  They  should 
be  spread  out  ready  to  hand,  as,  in  an  instant,  moving  the  child  or 
beginning  the  anaesthetic  may  cause  most  urgent  dyspnoea.  The  ques- 
tion of"  the  anaesthetic  has  already  been  alluded  to  (p.  483).  The  child's 
neck  and  head,  at  lirst  raised  and  relaxed,!  are  stretched  over  a  sandbag 
or  a  large  bottle  wrapped  up  in  a  towel,  while  the  hands  are  secured  in 
the  jack-towel  v.-hich  firmly  encircles  the  hodj.  Three  assistants  at 
least  are  required — one  to  support  the  head  and  give  the  anajsthetic, 
another  to  sponge,  and  the  third  to  prevent  anj'  struggling  and  to  hold 
a  light  if  needed.  It  is  almost  superfluous  to  add  that  the  light  should 
be  the  best  possible ;  a  laryngeal  mirror  may  be  of  much  use  in  illumi- 
nating the  bottom  of  the  wound.  The  surgeon^  with  his  left  thumb  and 
forefinger  steadies  the  trachea,  and  makes  it  a  little  prominent  as  well, 
without  any  compression ;  he  then  incises  the  soft  parts  in  the  middle 
line  from  about  the  centre  of  the  cricoid  §  downwards  for  about  two 
inches,  cutting  well  through  the  fat,  often  abundant  here,  and  exposing 
the  interval  between  the  sterno-hyoids ;  he  incises  this  interval,  and,  it 
he  has  reason  to  fear  haemorrhage,  with  the  point  of  a  steel  director || 
placed  in  the  upper  part  of  the  wound,  he  slits  down  the  remaining  soft 
parts  in  the  middle  line  till  he  can   distinctly  feel  or.  with  the  aid  of 


*  The  best  tracheotomy-tubes  are  those  of  Mr.  Durham,  Mr.  Bryant,  and  Mr.  Parker. 
If  the  first  are  chosen,  they  must  be  of  reliable  manufacture.  The  ball-and-socket  of 
Mr.  Bryant's  tubes  allows  of  free  play.  Mr.  Parker  {lor.  supra  clt..  p.  84)  argues  strongly 
in  favour  of  angular  tubes.  He  shows  that  the  usual  quarter-inch  tubes  impinge  with  their 
lower  extremitj'  on  the  anterior  wall  of  the  trachea,  thus  tending  to  produce  ulceration 
and  grave  risks  (p.  493).  Mr.  Parker,  I  think,  entirely  proves  his  point.  I  have  used 
his  tubes,  but  find  the  absence  of  a  pilot  troublesome  in  dealing  with  little  children. 
Whatever  tube  is  chosen,  it  should  be  as  large  and  as  short  as  possible;  it  should  be 
of  the  same  size  throughout,  without  tapering;  the  inner  tube  should  project  a  little 
beyond  the  outer  one ;  while  the  whole  tube  should  fit  snugly,  standing  out  as  little  as 
possible  in  the  neck.  As  to  the  size  of  the  tubes  needful,  Mr.  Parker  recommends  a 
series  running  from  No.  18  to  No.  30,  French  gauge,  the  most  useful  sizes  for  children 
being  Nos.  18,  20,  22,  24,  26,  and  28  for  the  outside  tube.  On  this  matter  of  the  size 
of  the  tube  and  its  relation  to  the  aperture  of  the  glottis  and  size  of  the  air-tube,  the 
reader  should  consult  Mr.  Holmes  (^Bis.  of  Children,  p.  324),  Mr.  Howse  {(rmfg  lioxp. 
Rep.,  1875,  p.  495),  and  Mr.  Marsh  (6f.  Barthol.  Hoaj).  Msp.,  vol.  iii.). 

t  Whenever  an  antesthetic  is  being  given  in  cases  of  dyspnoea,  the  patients,  whatever 
the  age,  should  be  allowed  to  choose  their  o\vn  position  at  first,  and  any  movements  or 
alterations  in  the  position  of  the  head  and  neck,  preparatory  to  the  commencement  of 
the  operation,  should  be  carefully  made. 

X  He  first,  as  soon  as  the  head  and  neck  are  in  position,  marks  the  chief  spots  in  the 
middle  line — viz.,  centre  of  the  chin  and  manubrium,  and  (when  they  can  be  felt)  the 
hyoid  bone  and  the  thyroid  and  cricoid  cartilages,  especially  the  last. 

§  This  cartilage  is  often  incised — a  point  to  be,  however,  avoided.  The  parts  are  so 
smaU  in  a  child  that  a  tube  put  in  by  incising  the  cricoid  is  likely  to  irritate  the  larynx. 
Of  this  the  cricoid  is  the  narrowest  and  a  very  rigid  part.  Only  the  smallest  cannuhe 
can  be  used  here. 

II  Mr.  Whitehead  (^Lancet,  April  30,  1887),  having  found  that  the  sharp  point  of  a 
director  wiU  tear  open  the  thin-waUcd  veins  here,  uses  a  raspatory  after  the  skin 
incision.  With  this  he  separates  the  sterno-hyoids,  splits  the  fascia  running  from  the 
hyoid  to  the  thyroid  isthmus,  and  then,  pushing  this  split  fascia  on  either  side  with  the 
raspatory,  puUs  down  the  isthmus  and  exposes  the  trachea,  the  whole  operation  being 
thus  rendered  easy  and  Ijloodless. 
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retractors,  see  the  tracheal  rings.*  The  point  of  the  knife  is  often 
reciuired  liere  to  incise  surely  the  tracheal  fascia.  Until  the  tube  is 
distinctly  exposed  the  left  forellnger  and  thumb  must  not  l)e  removed 
from  theii-  steadying  position  on  either  side.  With  the  blade  of  the 
knife  held  ui)\vards.  the  middle  line  of  the  front  of  the  trachea  is  then 
punctured,  stabwise.  and  two  or  three  rings  divided.  The  suthciency  of 
the  opening  is  known  by  a  free  and  noisy  rush  of  air,  accompanied  often 
bv  the  exjnilsion  of  membrane,  which  should  be  sponged  away  at  once. 
On  the  other  hand,  an  inadequate  opening  will  be  indicated  by  the 
hissing  only  of  air  through  the  slit-like  opening,  without  any  free  rush 
and  with  no  escape  of  membrane  or  relief  of  the  dyspnoea.  In  this 
latter  case  the  first  opening  must  be  found  by  the  finger-nail  and  care- 
fully enlarged.!  The  cannula  is  then  inserted  on  a  pilot,  and  secured 
witii  tapes  in  situ.  Some  prefer  to  use  a  hook  to  steady  the  trachea, 
and  a  pair  of  dressing-forceps  to  dilate  the  opening;  these  are  more 
likely  to  be  helpful  in  a  "  low  "  operation,  or  where  a  pilot  is  not  used 
to  iiisert  the  cannula.  If  it  be  desired  to  try  and  remove  any  mem- 
brane.t  the  cannula  should  not  be  inserted  at  once,  but  the  opening 
dilated  with  dressing-forceps,  or  with  Mr.  Golding  Bird's  or  Mr.  Parker's 
dilator.  When  inserted,  the  cannula  must  lie  in  the  middle  line, 
otherwise  there  will  be  troublesome  irritation  of  the  trachea  and 
phigging  of  the  cannula. 

Chief  Difficulties. — (i^  Insufficient  skin-incision  giving  no  room  for 
the  deeper  "work. §  (2)  Not  keeping  to  the  middle  line ;  the  abundant 
fat.  and  the  indistinctness  of  landmarks — e.;/.,  a  flat  thyroid  in  a  little 
child— aiding  this  mistake.  (3)  Not  steadying  the  trachea.  This 
omission  leads  to  missing  the  tube  altogether.  Cutting  to  one  side 
of  it,  or  cutting  into  it  laterally,  instead  of  centrally,  and  insufficiently. 
(4)  Hgemorrhage,  the  chief  bugbear  of  the  operation,  varies  extremely. 
Generally  it  is  not  great.  Any  artery  which  springs  should  of  course 
be  tied  at  once  or  caught  in  Spencer- Wells's  forceps,  and  a  vein  of 
any  size  which  lies  in  the  way  should  be  caught  between  two  of  these 
forceps  before  it  is  divided.  A'enous  ha?uiorrhage,  as  a  rule,  stops  as 
soon  as  the  trachea  is  opened  and  respiration  established.  A  sufficient 
median  skin-incision  aids  the  meeting  of  haemorrhage.  With  regard  to 
the  isthmus  of  the  thyroid,  this  may  usually  be  neglected  by  the  surgeon ; 

*  Dr.  Buchanan  considers  the  following  a  golden  rule :  "  Never  plunge  the  knife  into 
the  trachea  tiU  the  white  rings  are  clearly  seen  in  the  bottom  of  the  wound."  In  cases, 
of  real  urgency  the  surgeon  must  be  satisfied  with  touch  and  not  with  sight. 

f  If  the  opening  be  to  one  side,  as  well  as  too  smaU,  a  fresh  and  adequate  one  should 
be  made  in  the  middle  line. 

X  Mr.  Parker,  one  of  the  chief  authorities  on  this  subject,  strongly  advises  that  all 
membrane  as  well  as  mucus  be  got  rid  of,  on  account  of  its  impediment  to  respiration, 
its  infectiousness,  and  the  patient's  inability  to  get  rid  of  it  himself  by  coughing  after 
tracheotomy.  On  this  account  Mr.  Parker  recommends  gently  twirling  about  a  feather 
(the  shorter  and  finer  pheasant-tail  feathers  are  the  best)  soaked  in  a  solution  of  sodium 
carbonate,  and  passed  several  times,  not  only  down  into  the  trachea,  but  up  into  the 
glottis.  Mr.  Parker  condemns  attempts  to  suck  out  membrane  by  putting  the  lips 
directly  to  the  wound,  as  of  no  service  to  the  patient,  and  as  possibly  very  disastrous 
to  the  operator.     The  aspirator  he  recommends  is  alluded  to  at  p.  488. 

§  As  in  a  colotomy.  or  any  other  deep  incision,  the  wound  should  not  be  funnel- 
shaped. 
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if  felt  by  the  iiiigfr  to  be  large,  it  may  be  depressed.*  If  encountered 
in  older  subjects,  or  if  large  in  children,  it  may  be  compressed  by  two 
pairs  of  Spencer- Wells's  forceps  before  division,  or  ligatured  on  either 
side  by  passing  an  aneurysm-needle  beneath  it.  If,  as  rarely  happens, 
the  venous  bleeding  is  very  free,  and  the  patient's  condition  from 
dyspnoea  critical,  the  trachea  must  be  felt  for  and  opened  before  the 
haemorrhage  is  arrested.  The  urgency  of  the  case  must  here  come 
before  the  amount  of  the  bleeding.  In  these  cases  the  moment  the 
tube  is  opened  the  patient  must  be  turned  well  over  on  to  his  side. 
Entrance  of  blood,  to  any  amount,  into  the  lungs  must  be  avoided  as 
not  altogether  harmless;  it  will  add  to  the  dyspnoea  now,  and,  later  on, 
may  set  up  broncho-pneumonia.  (5)  Insertion  of  cannula.  If  the 
trachea  has  not  been  steadied,  and  the  rings  not  clearly  made  out  by 
sight  or  touch,  the  opening  will  very  likely  be  made  inadequate  or  to 
one  side.  Another  difficulty  may  arise  here  fi*om  the  tracheal  fascia 
not  having  been  sufficiently  cut,  or  from  the  tube  being  pushed  down 
between  this  fascia  and  the  trachea,  this,  of  course,  only  further  em- 
barrassing the  breathing.  Lastly,  though  the  tracheal  rings  are  cut,  the 
swollen  and  inflamed  mucous  membrane  maj-  not  have  been  sufficiently 
divided,  or  a  false  membrane  may  have,  in  the  same  way,  been  carried 
before  the  knife.  (6)  Little  or  no  relief  after  insertion  of  the  cannula. 
Though  this  may  have  been  well  and  truly  done,  it  is  not  followed  by 
the  relief  which  has  been  expected.  This  may  be  due  {«)  to  the  tube 
being  passed  between  the  trachea  and  some  membrane  which  plugs  it ; 
(/>)  to  the  trachea  and  bronchi  being  blocked  with  membrane,  &c. ; 
(c)  to  the  child,  owing  to  the  operation  being  performed  late,  being 
practically  asj^hyxiated  before  the  completion  of  the  oj^eration.  The 
indications  now  are  to  j^ass  a  long  narrow  feather  down  the  tube,  to 
remove  the  tube,  and  to  clear  out  the  trachea,  while  artificial  respiration 
is  vigorously  perl'ormed  and  kept  up.  the  opening  into  the  ti-achea  being 
kept  patent  by  di-essing-forceps  or  b}^  one  of  the  dilators  above  men- 
tioned (p.  487).  If  feathers  or  brushes  fail  to  reach  and  remove  the 
membrane,  trial  may  be  made  of  aspiration.  The  best  means  of  effect- 
ing this  is  by  Mr.  Parker's  tracheal  aspirator,  wliich  consists  of  a  small 
glass  cylinder,  three  or  four  inches  long,  to  one  extremity  of  which 
the  end  of  a  silk  catheter  is  attached,  and  to  the  other  an  india-rubber 
tube  ending  in  a  mouthpiece  (loc.  supra  cit.,  I'ig.  12,  p.  98).  It  can  l)e 
taken  to  pieces  to  facilitate  cleaning.  Before  use  a  little  cotton-wool 
is  packed  into  the  cylinder  to  prevent  any  dangerous  membrane  reach- 
ing the  operator's  mouth.  Direct  suction  should  never  be  performed 
in  membranous  laryngitis;  in  other  cases  where  blood  alone  is  the 
cause  of  the  dysjinrea,  it  may  of  course  be  thus  removed. 

D.  After-treatment. 

This  subject,  neglected  in  most  books,  is  often  too  little  looked  to  in 
jDractice.  The  qiiestion  of  the  most  suitable  atmosphere  for  the  patient 
will  first  arise.  By  most  a  tent  (readily  improvised  by  converting  a  cot 
into  a  four-poster,  by  fastening  on  four  vertical  pieces  of  wood  at  the 
corners,  joining  these  by  four  horizontal  pieces,  and  throwing  a  sheet 


*  In  children  this  may  certainly  be  ignored.  If  the  knife  is  used  to  open  cleanly  and 
isulficieutlj'  the  deep  fascia,  and  then  a  round-pointed  steel  director  to  clear  the  way  down 
to  the  trachea,  the  operation  will  be  almost  bloodless. 
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over  all)  is  recommended,  and  one  side  of  the  cot  being  left  uncovered, 
steam  is  conducted  thither  by  one  of  the  different  forms  of  croup- 
kettles.  A\'liiU'  iiiUy  aware  of  the  need  of  moisture  when  the  atmo- 
sjjhere  is  dr\',  when  the  membrane  tends  to  crust  and  become  fixed,  1 
am  of  opinion  that  the  above  unvarying  rule  of  cot-tenting  and  use  of 
steam  is  disadvantageous.  'I'lie  weakly  condition  of  children  with 
membranous  laryngitis,  and  all  that  they  have  gone  through,  must 
be  remembered.  Believing  that  such  seclusion  and  so  little  admission 
of  air  tend  to  increase  the  asthenia,  and  any  tendency  to  sepsis,  I  much 
prefer  to  be  content  to  keep  off  draughts  by  a  screen,  which  alloAvs  of 
the  escape  of  vitiated  air  above,  using  steam,  if  needful,  according  to  the 
size  of  the  room,  fireplace,  <tc.,  and  according  to  the  kind  of  expectora- 
tion,* whether  easily  brought  up  by  cough  or  feathers,  or  viscid,  quickly 
drying,  and  causing  whistling  breathing.  If  the  temperature  can  be 
otherwise  kept  up  to  60°  or  65°,  I  much  prefer  to  use  a  thin  flat 
sponge,  often  wrung  out  of  a  warm  solution  of  boracic  acid.  The  inner 
tube  must  be  frequently  removed  and  cleansed,  every  hour  or  two  at 
first.  If  the  secretions  dry  on  and  cling  to  it,  they  are  best  removed 
by  the  soda  solution  mentioned  below.  At  varying  intervals  betw^een 
the  removals  of  the  tube,  any  membrane,  &c.,  which  is  blocking  it, 
appearing  for  a  moment  at  its  mouth  and  then  sucked  back,  must  be 
got  rid  of  by  inserting  narrow  pheasant  feathers,  and  twisting  them 
round  before  removing  them.  If  the  exudation  is  slight,  moist,  and 
easily  brought  up  by  a  cough  or  feather,  sponging  and  brushing  out  the 
trachea  are  not  called  for,  but  they  should  be  made  iise  of  Avhen  there 
is  nnich  flapping,  clicking,  or  whistling  of  the  breathing;  and  if  this  is 
harsh,  dr}^,  or  noisy,  instead  of  moist  and  noiseless,  two  of  the  best 
solutions  are  sod03  bicarb,  gr.  v.-xx.  to  ac|.  §j.,  or  a  saturated  one  of 
borax  with  soda.  These  may  be  applied  by  a  hand  or  steam  spray  over 
the  cannula  for  five  or  ten  minutes  at  a  time,  at  intervals  var\dng 
according  to  the  relief  which  is  given,  or  applied  with  a  laryngeal  brush, 
feather,  or  a  bit  of  sponge  twisted  securely  into  a  loop  of  wire.  When 
any  of  these  are  used,  the  risk  of  excoriation  and  bleeding,  and  the  fact 
that  only  the  trachea  and  large  bronchi  can  be  cleaned,  must  be  borne 
in  mind;  and  with  regard  to  manipulations  for  cleansing  the  trachea, 
and  removing  the  inner  tube,  it  is  most  important  to  remember  that 
the  caretaking  may  be  overdone,  and  a  weakly  child  still  further 
exhausted  bj^  meddlesome  interference.  This  point  requires  special 
attention  from  the  surgeon  in  the  case  of  some  of  the  nurses  of  the 
present  day,  who  seem  to  wish  to  transfer  the  entire  charge  of  the 
patient  into  their  own  hands. 

There  is  often  much  difficulty  in  getting  sufficient  food  taken.  Tlie 
pain  in  swallowing,  the  impairment  of  the  act  owing  to  the  presence  of 
the  tube,  &c.,  and  thus  the  facility  with  which  liquids  may  reach  the 
lungs,  the  need  of  waking  iTp  the  child  frequently  to  give  it  food,  are 
all  facts  to  be  duly  remembered.     It  will  usually  be  better  to  pass  a 

*  G.  A.  Wright  (Bis.  of  Child.,  p.  164)  gives  a  useful  hint  from  Cocks  (^Arch.  Pcedlat., 
Jan.  1884)  that  sudden  obstruction  of  the  tube  is  most  often  due  to  inspissated  mucus, 
not  membrane ;  this  thick  mucus  is  secreted  usually  about  twenty-four  hours  after  the 
operation,  and  after  three  or  four  days  the  discharge  becomes  thinner  and  more 
puriform. 
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Jaques'  catheter  fXo.  4  or  6)  by  the  nose,  and  then  to  feed  the  patient, 
at  regular  intervals,  with  definite  amounts.  Care  must  be  taken  to  see, 
hj  the  absence  of  irritation,  that  the  tube  is  not  in  the  larynx,  and,  if 
the  above  soft  tubes  are  used,  that  they  do  not  coil  up  at  the  back  of 
the  tongue. 

The  removal  of  the  tube  next  requires  consideration.  It  should  be 
dispensed  with  at  the  earliest  possible  opportunity,  either  altogether,  or 
replaced  by  an  india-rubber  tube  between  the  fourth  and  ninth  days. 
Quite  apart  from  the  danger,  which  is  inseparable  from  a  metallic  tube,* 
of  irritation  and  ulceration  of  the  trachea,  there  is  this  object  in  getting 
rid  of  the  tube  as  soon  as  possible,  that  the  longer  the  child  is  allowed 
to  breathe  through  the  tube  the  more  is  the  act  of  breathing  through 
the  natural  passages  allowed  to  be,  as  it  m  ere,  forgotten,  with  the  result 
that,  on  the  tube  being  removed,  asj)hyxia  is  threatened. 

Conditions  which  Impede  the  Removal  of  the  Tube. — (i)  Prolonged 
formation  of  membrane.  The  longest  possible  period  for  this  is  pro- 
bably about  ten  days.  Patience  and  support  are  the  main  indications- 
in  the  treatment  here.  (2)  The  larynx  is  crippled  like  any  other 
inflamed  part.  (3)  The  air-tube  is  closed  by  granulations,  usually 
above  the  cannula.  More  common  than  these  is  obstinate  swelling  cil 
the  mucous  membrane.  Here  the  tube  must  be  removed,  and  astrin- 
gents and  caustics  carefully  applied  from  below,  with  the  aid  of  an 
ansesthetic  if  necessary.  (4)  Closure  of  larynx  by  deep  ulceration 
cicatrising  after  detachment  of  membi"ane.  In  such  a  case,  with  the 
aid  of  anaesthetics,  the  larynx  must  be  opened  wp  by  probes  of 
increasing  size  and  laminaria  tents  introduced  from  below,  and  later 
on  by  the  use  of  MaceAven's  tubes  (p.  491).  (5)  Paralysis  of  the 
dilating  cricc-arytenoidei  postici,  or  spasmodic  action  of  the  closing' 
ones,  ars^tenoidei  or  crico-arytenoidei  laterales,  from  fear,  excitement,, 
or  during  effort. f  (6)  The  commonest  cause  of  inability  to  dispense 
with  the  tube  is  probably  due  to  the  i-apidity  A\ith  which  the  larynx 
falls  into  abeyance  when  a  child  is  allowed  to  breathe  through  a 
tracheal  cannula,  the  patient  at  this  age  being  not  intelligent  enough 
to  understand  the  importance  of  dispensing  with  the  tube,  and  perhaps 
too  young  to  care  to  talk,  or,  if  older,  not  realising  the  need  of  again 
using  its  voice  while  all  its  wants  are  supplied.  With  the  above 
condition  are  coupled  a  nervous  dread  of  having  the  tube  removed,  and 
paroxysms  of  temper  and  struggling  which  rapidly  produce  embarrassed 
breathing.  Any  organic  mischief,  such  as  adhesions  in  the  larynx,  is- 
I  think,  extremely  rare,  and  granulations  above  or  below  the  tube  are 
more  often  talked  of  and  given  as  a  reason  for  inability  to  dispense  with 
the  tube  than  really  seen. 

But  while  real  organic  mischief  is  rare  and  the  usual  cause  is  due  to 


*  Mr.  Parker  points  out  (^loc.  supra  cit.')  that  black  patches  seen  on  the  outer  tube 
when  removed  may  indicate  ulceration  of  the  trachea,  and  show  the  need  of  changing 
the  tube. 

t  In  a  case  in  which  I  had  performed  tracheotomy,  and  was  watching  the  child  for 
the  first  few  hours  after  the  tube  had  been  dispensed  with,  most  urgent  sj^mptoms  came 
on  during  the  slight  straining  which  accompanied  an  action  of  the  bowels,  the  patient 
falling  off  the  nightstool  on  to  the  floor  appareutlj'  lifeless.  Artificial  respiration 
restored  the  child,  and  the  case  did  weU. 


TKACIIEOTOMY.  49 1 

conditions  wliidi  wdiild  sfi-iii  to  he  only  temporary,  it  is  well  known 
that,  in  sonu-  oases.  i;vttinu-  a  little  child  to  dispense  with  the  tube  is  a 
most  batHing-  and  prolonged  attair.  The  ibllowino'  points  are  worthy  of 
attention  :— Earlj-  attempts  to  remove  the  cannula,  whether  metal  or 
india-rubber.  A  reliable  nurse.  Ability  on  the  part  of  the  surgeon  so 
to  arrange  his  time  as  to  be  himself  frequently  present  at  first,  and,  in 
the  intervals,  to  be  represented  by  an  assistant  who  will  not  replace  the 
tube  before  it  is  absolutely  necessary  to  do  so,  and  who  can  dilate  the 
opening  with  a  pair  of  dressing-forceps  and  perform  artilicial  respira- 
tion if  "these  steps  are  required.'  Shortening  the  india-rubber  tube,  till 
eventually  little  more  than  the  shield  is  worn,  the  child  being  comforted 
by  the  apparent  presence  of  the  tube.  Encouraging  the  child  to  make 
use  of  his  larynx  bv  breathing  through  the  tube  and  expiring  through 
the  larynx  while  the  tube  is  closed.  Patiently  persevering  efforts  to 
£jet  a  child  to  talk,  or,  in  the  case  of  a  younger  one,  to  use  his  larynx  by 
blowing  out  a  spirit-lamp  or  usnig  a  penny  trumpet." 

All  this  time  every  attempt  should  be  made  to  improve  the  general 
health  :  wise  feeding  (too  frequent  or  too  large  meals  provoke  dyspnoeaj. 
attention  to  the  bowels,  such  tonics  as  Easton's  syrup,  proper  clothing, 
cold  or  tepid  sponging  followed  by  friction,  change  of  scene  and  air  in 
every  possible  way.  especially  at  the  seaside. 

In  a  large  majority  of  cases  the  above  treatment,  aided  by  patience, 
tact,  and  time,  which  allows  of  development  of  the  air-passages,  will 
suffice.  In  a  few  the  attempts  at  removing  the  tube  will  still  fail. 
Where  this  is  so,  and,  in  fact,  in  any  case  where  the  use  of  the  tube 
seems  likely  to  be  protracted,  the  larynx  should  be  dilated — a  step 
which  is  brought  about  by  simple  means,  as  the  larynx  is  usually 
merely  functionless  from  disuse,  not  blocked  up,  or  the  glottis  closed 
by  a  tube  through  which  the  child  is  made  to  breathe. 

In  a  recent  case  the  simplest  way  of  effecting  this  is,  after  chloroform 
has  been  given,  to  remove  the  tracheotomy-tube,  dilate  the  wound  it 
needful,  and  pass  upwards  from  it  a  drainage-tube  or  catheter  with  a 
double  silk  web;  the  upper  end  of  this  is  drawn  out  of  the  mouth  (with 
the  aid  of  a  gag  if  needful),  and  tied  to  the  lower  end  which  projects 
through  the  wound.  The  tracheotomy-tube  is  then  replaced  for  a  day 
or  two,  and  on  the  withdrawal  of  the  tube  from  the  larynx  it  can 
usually  be  dispensed  with  altogether.  Another  very  simple  and  efficient 
means  is  thus  given  by  G.  A.  Wright  (loc.  supra  cit.,  p.  165)  :  "  A  flexible 
probe  should  be  passed  up  through  the  glottis  from  below,  and  a  piece 
of  silk  carrying  a  small  sponge  be  attached  to  it ;  the  probe  should  then 
be  dra\A'n  out  through  the  mouth,  and  the  sponge  carried  through  the 
larynx  sweeps  it  out,  breaks  down  any  adhesions,  and  clears  away 
mucus  or  any  granulations." 

In  cases  of  longer  standing  the  above  simple  treatment  may  not  be  suf- 
ficient, and  here  the  use  of  Mace\\'en's  tubes  passed  through  the  larynxf 
and  into  the  trachea  below  the  wound  should  be  made  use  of.  Chloro- 
form having  been  given,  one  of  the  above  tubes — they  resemble  stout 
gum-elastic  catheters  with  terminal  carefully  bevelled  openings — is  passed 

*  I  mar  advise  my  readers  to  consult  a  most  practical  paper  by  Dr.  Steaveiisoii  (of. 
Bartli.  jiosp.  Ilty.,  1881). 

f  See  a  paper  by  Mr.  r.iltoii  Pollard  (^Ldnret,  1S87)  on  this  subject. 
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from  the  tracheal  opening*  up  through  the  laiynx  into   the  mouth. 
Having  hooked  this  end  out  of  the  mouth,!  the  surgeon  now  passes 
the  other  end  down  the  trachea  bej'ond  the  wound,  a  step  sometimes 
accompanied  with  difficulty.     The  object  of  the  surgeon  should  be  to 
place  this  lower  end  of  the  tube  only  just  below  the  tracheal  opening, 
so  that  air  is  drawn  in  from  the  end  projecting  through  the  mouth  into 
the  trachea,  without  leaving  any  needless  leng^th  of  the  tube  here  or  in 
one  bronchus  for  fear  of  setting  up  irritation  or  secretion.     To  prevent 
the  child  pulling  out  the  tube,  the  hands  should  be  secured  for  the  first 
few  hours,  and  to  prevent  the  tube  being  bitten  it  is  well  to  pass  a 
piece  of  drainage-tube  i  over  the  first  few  inches.      This  end  is  then 
secured  with  tapes  ai'ound  the  head.     The  tube  may  be  left  in  from 
twelve  to  eighteen  hours,  according  to  the  amount  of  secretion  and  the 
fecility  with  which  the  tube  is  blocked.     While  this  treatment  is  being 
carried  out  it  is  well  to  isolate  the  child  in  a  separate  room,  as  the 
breathing  through  the  tube  is  very  noisy,  being  often  accompanied  by 
very  loud  bubbling  sounds,  and  the  aspect  of  the  child  while  this  neces- 
sary dilating  of  the  laiynx  is  going  on  is  one  of  apparently  great  distress. 
When  it  is  evident  that  the  tube  is  clogged  it  must  be  withdrawn  and 
cleansed,  and,  a  little  anaesthetic  having  been  given,  again  inserted.    At 
any  time,  if   needed,   the   cannula   must  be  re-inserted  and  artificial 
respiration  performed.     It  Avill  readily  be  understood  that  during  this 
time  the  presence  of  the  surgeon,  and  reliable  assistants  who  will  not 
lose  their  heads,   and  nurses  Avith   much  tact  and   temper,   are  pre- 
eminently required.     Even  when  laryngeal  breathing  is   restored  and 
the  tube  has  been  dispensed  Avitli,  the  child  must  be  carefully  watched, 
especially  at  night.     If  natural  breathing  fails,  it  is  better,  whenever 
there  is  time,  to  replace  the   Macewen's  tube  in  the  trachea  rather 
than  re-insert  the  tracheotomy-tube  into  the  old  wound,  a  mode  of 
relief  which  is  too  likely  to  be  resorted  to  on  account  of  its  facility,  but 
one  which  tends  to  keep  up  the  sinus-like  nature  of  the  wound  in  the 
trachea,  and  brings  back  that  most  pernicious  tendency  of  the  child  to 
prefer  and  confide  in  this  mode  of  breathing. 
Complications  of  the  After-treatment. 

(a)  Hcemorrhage. — This  is  not  common ;  if  immediate,  it  is  due 
to  some  vessel  having  been  left  unsecured.  Later  on,  it  may  be 
brought  about  by  ulceration  of  the  trachea  set  up  by  the  pressure  of 
the  cannula  ;  §  through  separation  of  the  false  membrane  by  sloughing ; 
a  velvety  and  swollen  condition  of  the  mucous  membrane  ;  or  by  pro- 
minent granulations.  The  treatment  is  clearly  preventive — to  dispense 
with  a  tube,  especially  a  metal  one,  as  soon  as  possible,  and  from  the 
first  to  use  one  of  appropriate  length  and  curve  (footnote,  p.  486). 

(b)  A  Sloughy  Condition  of  the  Wound. — If  this  is  threatening, 
attention   must    be  paid  to  the   tightness   of   the   tapes,  so   that   the 


*  It  is  more  easy  to  pass  the  tube  this  way  owing  to  the  facility  with  which,  when 
passed  from  above,  it  finds  its  way  into  the  oesophagus. 

f  The  tube  will  be  found  to  pass  readily  behind  the  soft  palate. 

X  This  simple  means  is  much  better  borne  by  the  child  than  the  gag.  I  owe  its 
suggestion,  some  years  ago,  to  Dr.  Arthur  E.  Poolman. 

§  Some  undoubted  cases  of  ulceration  into  the  innominate  after  low  tracheotomies  in 
children  are  on  record — :;.</.,  Path.  Soc.  Trans.,  vol.  xi.  p.  20. 
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(.•aiiimlM  l)t'  not  iiccdli'ssly  l)uri('(l  in  tlic  wouihI,  ;ui(1  to  tin-  wc'irini;-  ol 
a  collar  of  lint  behiiul  the  shit'ld.  Tlic  liilx'  must  be  removed  at 
intervals,  or  replaced  by  an  india-rubber  one,  air  tendino-  to  enter 
without  a  tube  as  soon  as  the  edges  of  the  wound  are  set  and  healinf. 
If  the  wound  lie  not  only  sloughy,  but  gangrenous  and  diphtheritic,  in 
addition  to  iVe(|ueiit  cleansing  with  a  camel's-hair  brush,  the  use  of 
iodoform  and  hot  boivicic  or  zinc  chloride  lotions,  stronger  measures, 
such  as  the  aj^plication  of  pure  nitric  or  carbolic  acid,  will  be  (tailed 
for.  The  general  treatment  will  not,  of  course,  be  neglected  in  these 
cases. 

((■)  E>nphi/sema.* — This  is  usually  the  result  of  a  faulty  operation. 
The  incision  into  the  trachea  is  either  wrongly  placed — i.e.,  it  is  not  in 
the  same  line  with  that  in  the  soft  parts — or  it  is  too  small ;  perhaps  two 
small  ones  have  been  made ;  very  rarely  is  the  emphysema  due  to  too 
large  an  incision  in  the  trachea.  Or,  the  incision  may  have  been 
correctly  made,  but  some  fault  connected  with  the  tube  may  produce 
the  emphysema  ;  thus  it  may  have  been  originally  too  short,  or  have 
been  pushed  out  of  the  wound  by  swelling  of  the  soft  parts  or  by 
coughing.  As  a  rule,  this  complication  is  not  dangerous  unless  it  be 
extreme  in  verj^-  young  children,  or  unless  it  travel  deeply ;  under  these 
circumstances  scarification  must  be  made  use  of,  if  possible. 

(d)  Ulceration  of  the  Trachea. — This  is  usually  due  to  the  pressure 
of  a  cannula  faulty  in  length  or  curve,  much  more  rarely  to  separa- 
tion of  membrane  or  sloughs.  There  are  no  definitely  characteristic 
signs  of  this  complication ;  the  following  point  to  it :  Streaks  of  blood 
expectorated  a  day  or  two  after  the  operation,  and  perhaps  discoloura- 
tion of  the  lower  end  of  the  tube.  This  accident  is  especially  likely  to 
occur  in  cases  of  di^^htheria,  as  the  vitality  of  the  tissues  is  here  much 
lowered.  The  tube  should  be  left  out  if  possible,  or  an  india-rubber  one 
substituted,  w^orn  as  short  as  possible,  and  cut  obliquely  so  that  the 
end  does  not  impinge  upon  the  anterior  wall  of  the  trachea.  If  it  is 
necessary  to  dispense  with  all  tubes,  attempts  may  be  made  to  keep  the 
edges  of  the  tracheal  wound  stitched  to  that  in  the  soft  parts  for  a  fe^^' 
hours,  or  Mr.  Golding  Bird's  dilator  may  be  worn. 

(e)  Supiniration  in  Mediastina. — This  is  a  rare  complication.  When 
it  does  occur  it  is  liable  to  be  very  rapid.  It  results  from  a  descending 
cellulitis  from  the  wound.  The  only  treatment  is  prevention  by  a  well- 
performed  operation  and  by  attention  to  the  wound. 


*  On  this  subject  the  reader  should  consult  the  laborious,  accurate,  and  researchful 
papers  of  Dr.  Champneys,  in  vols.  Ixv.,  Ixvii.,  and  Ixviii.  of  the  Mcd.-Chir.  Trans.,  and 
his  work  on  Artificial  Resjnratlon.  The  following  are  amongst  the  practical  conclusions 
with  which  his  pages  abound : — (i)  Emphysema  of  the  anterior  mediastinum,  often 
associated  with  pneumothorax,  occurs  in  a  certain  number  of  tracheotomies.  (2)  The 
conditions  favouring  this  arc,  division  of  the  deep  cervical  fascia,  obstruction  to  the 
air-passages,  and  inspiratory  efforts.  (3)  The  incision  in  the  deep  cervical  fascia 
downwards  should  not  be  longer  than  needful ;  it  should  on  no  account  be  raised  from 
the  trachea,  especially  during  inspiratory  efforts.  (4)  The  frequency  of  emphysema 
probably  depends  much  on  the  skill  of  the  operator,  especially  in  inserting  the  tube. 
(5)  The  dangerous  period  during  tracheotomy  is  the  interval  between  the  division  of 
the  deep  cervical  fascia  and  the  efficient  introduction  of  the  tube.  (6)  If  artificial 
respiration  is  necessary,  the  tissues  should  be  kept  in  apposition  with  the  trachea,  and 
any  manipulations  performed  without  jerks. 
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Other  complications  wliich  are  not  surgical  may,  of  course,  be  present 
— viz.,  Extension  of  the  exudation  downwards.  General  infection. 
Paral3?sis.  Albuminuria.  Broncho-pneumonia — a  very  fi'ecjuent  one, 
known  by  a  rise  of  temperature  with  frequent  respiration  and  dyspnoea, 
<lulness  on  percussion,  bronchial  breathing,  with  bubbling  and  crepitant 
rales. 

INTUBATION  OF  THE  LARYNX  AS  A  SUBSTITUTE  FOR 
TRACHEOTOMY  IN  MEMBRANOUS  LARYNGITIS  OR 
STENOSIS     OF     THE     LARYNX. 

This  is  one  of  those  new  methods  of  treating  old  diseases  which  have 
not  taken  very  firm  root  in  this  country.  Attention  was  first  called  to 
this  subject  by  Prof.  Macewen  (Brit.  Med.  Jonrn.,  July  24  and  31,  1 880). 
The  tubes  he  used  have  been  alluded  to  at  ]).  491.  It  was,  later  on, 
more  prominently  brought  forward  in  America.* 

The  Advantages  claimed. — Many  of  them  are  self-evident,  and  the 
chief  of  them,  the  easy  and  rapid  introduction  of  a  tube,  has  been  sub- 
stantiated of  recent  years,  when  the  favourable  conditions  of  special 
skill  and  experience  are  granted. 

(i)  The  consent  of  the  friends  will  be  more  quickly  obtained  than 
in  the  case  of  tracheotomy.  (2)  Intubation  requires  no  anesthetic. 
(3)  The  tubes  are  easily  and  cjuickly  introduced,  and  thus  the  operation 
is  much  more  rapidly  performed.  (4)  There  is  no  severe  or  difficult 
operation  as  in  tracheotomy.  (5)  The  inspired  air  is  drawn  warm  and 
moist  through  the  natui'al  passages  ;  thus  the  depressing  effects  of  a 
steam-tent  are  avoided  (Codd,  he.  supra  cit.).  (6)  The  tubes  are  self- 
cleansing.  In  Dr.  Codd's  words,  '"  The  cough  is  much  more  explosive 
and  efficient,  retention  of  membrane  and  mucus  is  avoided,  and  therefore 
tliere  is  less  tendency  to  pneumonia."'  (y)  There  is  no  open  wound 
recjuiring  careful  treatment,  and  there  is  not  the  same  difficulty  in 
getting  rid  of  the  tube.  (8)  The  after-treatment  is  therefore  much 
less  prolonged.  This  advantage  is  not  to  be  expected  invariably.  In 
the  words  of  Dr.  F.  Wright,  of  New  Haven,  U.S.A.  {Pediatrics,  Feb.  15, 
1899):  "It  occasionally  happens  that  after  the  original  trouble  for 
which  intubation  M'as  done  has  disappeared,  it  is  impossible  to  remove 
the  tube  from  the  larynx  without  dyspnoea  returning,  necessitating  the 
return  of  the  tube.  Such  a  condition  is  termed  '  retained  tube.' 
O'Dwyer,  the  authority  upon  all  matters  pertaining  to  intubation,  in  a 
paper  read  before  the  American  Pediatric  Association  in  May  1897, 
said  that  'the  cause  of  persistent  stenosis  following  intubation  in 
lar^^ngeal  diphtheria  can  be  summed  Tip  in  a  single  word — "  traumatism." 
Paralysis  of  the  vocal  cords  may  possibly  furnish  an  occasional  exception 
to  this  rule.'  The  reason  of  the  traumatism  may  be  a  tube  that  does  not 
fit,  one  that  is  imperfect  in  its  construction,  or  injury  to  the  tissues  by 


*  Especially  by  the  late  Dr.  O'Dwyer,  whose  tirst  paper  appeared  in  the  A>;y  York 
Med.  Journ.,  Aug.  1885.  Amongst  more  recent  papers  are — O'Dwyer,  Arch,  of  Pediat., 
1897,  xiv.  p.  481;  Hillis,  Trana.  New  York  Med.  A.^soo.,  1896,  xiii.  p.  190;  L.  Bauer, 
Jnhrh.  f.  Kinderhellk.,  1897,  Bd.  xxiv.  S.  257 ;  Simpson,  Laryyirjoscope.  1898.  vol.  iv. 
p.  313;  Ledbetter,  ihid.,  p.  229;  L.  f'ischcr.  N.  Y.  Med.  Her.,  1898,  vol.  liii.  p.  860; 
Willard,  Udi??.  JtJed.  Journ.,  i8gS,  p.  G07. 
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uiiskillt'd  operati)i's.  l'iiil(>iil)t('(lly  iiidst  of  llic  c'lsi's  of  rcfaiiii'd  tiiljc, 
are  due  to  the  tulie  ])einii"  too  larm\  notwit  hstaiidiiiti-  the  size  desiu'iietl 
for  the  a_<>;e  has  been  used.  This  condition  has  most  iVecjuent]}^  happened 
when  the  3  to  4  size  has  been  used.  If  the  ])ressure  is  great  enough  to 
seriouslj^  interfere  with  the  circulation,  even  if  it  does  not  cause  ulcer, 
there  will  be  an  ccdema  of  the  surrounding  tissues.  The  tube  being 
withdrawn,  the  jiressure  is  suddenly  removed,  and  the  submucous  tissue 
becomes  infiltrated,  and,  being  surrounded  with  cartilage,  can  swell  in 
but  one  direction,  thus  obstructing  respiration  by  narrowing  the  lumen 
of  the  larynx.     Sometimes    the  head  of   the  tube,   by  making  undue 


Fig.  205. 
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Dr.  Codd's  set  of  iutubatiou  iustruuieuts  for  children,  consisting  of  seven  of 
O'Dwyer's  latest  model  vulcanite  intubation  tubes,  fitted  witk  Codd's  obturators, 
introducer,  and  extractor;  Denhard's  gag,  self-retaining;  and  gauge-plate. 

pressure  upon  the  parts  on  which  it  rests,  causes  an  abrasion  from 
which  granulations  spring,  and,  as  the  tube  is  removed,  these  drop  do^\■n 
into  the  chink  of  the  glottis  and  obstruct  respiration."*  (9)  There  is 
no  need  of  specially  skilled  nurses. 

Disadvantages,  Dif&culties,  and  Dangers. —  (i)  In  Dr.  Codd's  words, 
"  The  epiglottis  may  be  very  turgid  and  the  parts  genei-ally  oedematous, 

*  According  to  Dr.  F.  Wright,  necrosis  of  the  cricoid  has  been  known  to  follow 
intubation,  though  rarely.  The  above  lesions  are  to  be  met  by  trying  tubes  differently 
shaped,  bjth  as  to  head  and  body,  so  as  to  relieve  the  points  of  pressure. 
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and  the  point  of  the  tube,  though  entering  the  upper  part  of  the  larjnix, 
may  fail  to  get  through  the  glottis  or  even  to  get  as  far  as  it.  This  can 
be  got  over  by  thrusting  the  left  index-finger  firmly  down  to  the  glottis. 
I  have  nearly  always  found  this  to  succeed,  and  it  is  not  a  bad  plan  to 
follow  systematicaliv.  The  inexperienced  sometimes  enter  the  ventricles 
of  the  larynx  if  they  diverge  from  the  middle  line.  American  laryngolo- 
gists  describe  subglottic  stenosis  as  a  frequent  obstruction  to  intubation." 
(2)  In  introducing  the  tube,  membrane  may  be  dislodged  into  the  trachea, 
causing  fatal  dyspnoea  unless  tracheotomy  be  performed  at  once.  Dr. 
Codd  adds  :  "  1  have  never  had  any  cases  dying  from  this  cause.  In 
the  cases  that  have  died  or  stopped  breathing  during  the  operation,  I 
have  failed  to  enter  the  larynx,  and  got  into  the  oesophagus ;  and  owing 
to  the  suddenness  of  the  symptoms  I  am  inclined  to  attribiite  them  to 
syncope,  though  they  might  probably  be  due  to  the  completion  of  the 
stenosis  by  tlie  tube  lodging  in  the  oesophagus  and  pressing  on  the 
larynx  from  the  back."  (3)  There  may  be  great  difiiculty  in  getting 
children  to  take  sufficient  food,  as  swallowdng  is  for  the  first  few  days 
much  embarrassed.  The  importance  of  getting  sufficient  food  down 
has  already  been  alluded  to  (p.  489).  (4)  Parts  of  the  liquids  taken  find 
their  way  into  the  air-passages.  Dr.  Codd  considers  the  latter  "  a 
theoretic  objection."  The  difficulty  in  feeding  can  be  met  by  the 
Casselbury  method :  '-The  child  is  placed  on  the  nurse's  lap,  the  head 
being  down,  and  fed  with  a  spoon,  so  that  it  swallows  uphill."  (5)  The 
tube  may  be  coughed  out.  In  such  cases,  if  the  medical  man  is  absent, 
death  may  occur  in  a  few  minutes.  (6)  The  tubes  are  liable  to  become 
plugged  with  membrane.  Kecently.  special  patterns  of  wider  tubes  have 
been  recommended  for  use  in  cases  where  there  is  much  loose  membrane 
or  discharge.  Dr.  Codd  recommends  ••  short  cylinders.  The  largest 
possible  size  should  be  used  and  wedged  into  the  larynx,  and  retained 
only  a  few  hours  at  the  most."  It  will  be  obvious  to  all  how  easily 
ulceration  and  subsequent  stenosis  might  follow  in  a  case  thus  treated, 
where  the  practitioner  was  prevented  from  visiting  the  patient  at  the 
time  required.  (7)  Thus  the  tube,  if  retained  for  several  days,  as  is 
often  needful,  may  cause  ulceration  of  the  larynx  or  trachea  ;  a  fatal 
case  of  this  kind  is  recorded  bv  Dr.  F.  W.  Carr  {Lancet.  1 89 1,  vol.  i. 
p.  713).  The  tube  here  used  was  "somewhat  large,"  a  smaller  one 
having  been  coughed  out. 

Any  one  Avishing  to  contrast  fairly  and  practical)}^  the  two  operations 
of  tracheotomy  and  intubation  should  consult  a  paper  by  Dr.  E.  W. 
Lovett.  of  Boston  (Med.  Xeirs.  Aug.  27,  1892).  The  writer  shows  that 
between  1864  and  the  end  of  1887  tracheotom}-  was  performed  for 
membranous  laryngitis  327  times  at  the  Citj^  Hospital :  of  these  95 
recovered,  making  a  recovery  percentage  of  29*05  ;  10  died  during  or 
soon  after  the  operation,  but  only  4  of  these  from  hfemorrhage.  The  first 
intubation  was  performed  Dec.  31,  1886.  and  up  till  Jan.  i.  1891,  the 
operation  was  performed  392  times.  Of  the  392  cases,  312  died  and  80 
recovered,  giving  a  recovery  percentage  of  20*4 1.  Intubation  was  com- 
plicated with  many  accidents.  In  21  cases,  as  soon  as  it  was  attempted, 
immediate  tracheotomy  was  necessitated  by  the  cessation  of  breathing ; 
of  these  only  2  recovered.  In  3  death  occurred  while  the  tube  was 
being  inserted.  In  2  the  tube  was  drawn  into  a  bronchus,  and  death 
resulted.     In  2  the  insertion  of  the  tube  was  followed  by  convulsions. 
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Jii  2  tlif  ill!  roduci'i'  Itidkc  duriiig  tlic  opciat  inn.  |)i-.  I^ovett  points  out 
that  both  operations  were  performed  under  \ui»\  i'a\ourable  conditions 
as  far  as  a  specially  well-equipped  hospital  and  verj-  experienced 
attendants  went,  lie  adds  that  during  tlie  time  that  intubation  was 
practised,  traclieotomy  was  performed  139  times,  Avith  a  recovery 
percentage  of  i  H,  but  as  these  were  the  most  desperate  cases  in  which 
intubation  seemed  ho]K'less,  19  of  them  being  moribund  at  the  time  of 
operation,  the}^  are  not  to  be  taken  into  consideration  in  anj^  way. 
Dr.  Lovett  protests  against  intubation  as  a  tentative  measure,  to  be 
followed  later  by  tracheotomj-  if  the  case  does  bad] v.  Of  these  secondary 
tracheotomies  there  were  57,  with  but  5  recoveries.  From  the  above 
paper  of  Dr.  Lovett,  it  is  clear  (i.)  that  intubation  does  not  compare 
favourably  with  traclieotomj',  as  (a)  the  death-rate  of  intubation  is  9  per 
cent,  higher,  and  (h)  accidents  are  much  more  common  during  intuba- 
tion. It  miist  be  remembered  here  that  in  each  case  the  operation  was 
performed  by  peculiarly  experienced  hands,  (ii.)  That  if  tracheotomy 
only  is  performed  it  should  be  a  primar}-  operation. 

Dr.  Lovett  considers  that  intubation  fails  in  being  as  successful  as 
tracheotomy  for  saving  life  in  severe  larvngeal  diphtheria,  for  the  two 
following  reasons,  mainly  :  (i)  The  amount  of  food  taken  is  much  more 
limited  in  most  cases  of  intubation.  To  this  point  I  have  already 
alluded  at  pp.  489  and  496.  (2)  Intubation  does  not  afford  such  good 
drainage  to  the  trachea.  After  tracheotomv,  large  quantities  of  mucus, 
pus,  and  diphtlieritic  membrane  are  exj)elled  through  the  tube  for  several 
days.  After  intubation  this  does  not  occur.  The  above  material  may 
be  swallowed  or  it  ma}'  be  inhaled,  but  it  is  not  often  expectorated. 
This  material  is  highly  septic,  and  its  retention  must  be  harmful. 

Dr.  Lovett  concludes :  -'In  general  I  should  be  glad  to  advocate  the 
performance  of  traclieotomy  instead  of  intubation  in  most  cases  of  severe 
laryngeal  diphtheria,  except  in  the  case  of  children  under  two  years, 
when  intubation  is  to  be  performed."  One  of  our  chief  English  autho- 
rities, G.  A.  Wright,  of  Manchester,  gives  the  following  opinion  (Asliby 
and  Wright,  Surgical  Diseases  of  Children,  p.  347)  : — "  We  have  had  some 
experience  of  the  method  in  various  forms  of  laryngeal  obstruction,  and 
have  not  been  led  to  take  a  very  favourable  view  of  its  suitability  for 
cases  of  diphtheria  where  false  membrane  in  an}^  cjuantity  is  present. 
Of  II  cases  of  intubation  under  our  care,  in  3  success  followed,  in  3 
tracheotomy  was  subsequently  successfully  performed,  and  in  4  instances 
the  children  died  in  spite  of  tracheotomj-.  The  operation  appears  best 
adapted  for  cases  where  there  is  little  or  no  false  membrane — i.e.,  certain 
types  of  acute  laryngitis,  the  less  severe  forms  of  diphtheria  where 
tracheotomy  is  for  any  reason  undesirable,  and  for  use  in  cases  where 
mechanical  obstruction  remains  after  tracheotomy,  or  results  from 
cicatricial  contraction  in  the  larynx.  It  is  certainly-  unsuitable  for 
bronchitic  or  pneumonic  patients." 

While  Dr.  Codd  in  his  candid  and  helpful  paper  ("Intubation  of 
the  Laiynx,"  BirnmuiJiam  Med.  Rev.,  Aug.  and  Sept.  1898)  has  no 
hesitation  in  declaring  that  intubation  is  by  far  a  lietter  operation  than 
tracheotomy— emphatically  so  in  hospitals,  and,  he  believes,  also  in  private 
practice — his  results  caiuiot  be  said  to  bear  this  out.  Of  26  cases  of 
intubation  for  diphtheria,  14  were  fatal.  All  were  treated  with  anti- 
toxin.    With  regard  to  these  results,  which  cannot  be  compared  with 
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those  given  by  tracheotomy,  combined  with  serum-treatment,  in  a  large 
hospital  at  the  present  day,  it  is  noteworthy  that  they  are  the  outcome 
■of  the  work  of  an  operator  who  has  evidently  taken  up  the  subject  with 
much  zeal  and  ability. 

I  do  not  recommend  my  readers  to  adopt  intubation  as  a  substitute 
for  tracheotomy.  At  children's  hosjDitals,  where  special  skill  may  be 
gained,  it  will  be  justifiable  to  employ  it,  though  the  experience  of 
Dr.  Lovett,  given  above,  is  extremely  noteworthy.  I  am  M-ell  aware 
that  with  regard  to  these  the  mortality  has  diminished  considerably^ 
especially  with  the  aid  of  antitoxin.  But  the  fact  remains,  that  tlie 
accidents  so  candidl}^  published  by  Dr.  Lovett  are  grave  and  numerous, 
and  the  recently  published  results  of  Dr.  Codd's  are  not  encouraging. 
If  such  was  the  case  with  intubation  "  performed  under  most  favourable 
•circumstances,  as  far  as  a  specially  well-equipped  hospital  and  ver}^  experi- 
enced attendants  went"  (Lovett),  what  is  likely  to  be  the  result  if 
intubation  be  attempted  by  those  who  can  have  no  special  experience, 
■called  as  they  are  to  employ  this  mode  of  treatment  onlj^  occasionally, 
and  then  in  times  of  great  emergencj^  ?  I  am  aware  that  these  last  words 
apply  to  tracheotomy  also,  but  this,  I  submit,  though  a  difficult  o]:)eration, 
is  not  one  requiring  the  same  sj^ecial  experience  and  skill.  It  is  only  fair 
to  add  that  tlie  introduction  of  antitoxin  has  led  to  the  same  improve- 
ment in  the  resiilts  of  intubation  for  diphtheria  as  it  has  in  those  of 
tracheotomy  (p.  481). 

Dr.  T.  H.  Halsted  (New  Yorlc  Med.  Journ.,  vol.  Ixv.  No.  24,  1897) 
compares  intubation  before  and  after  the  introduction  of  antitoxin,  Vith 
the  following  conclusions: — (i)  Larjaigeal  diphtheria  in  any  epidemic 
is  never  mild,  but  has  always  had  a  mortality  of  from  90  to  95  per  cent., 
reduced  by  operation  to  from  72  to  y6  per  cent.  (2)  His  report  shows 
a  mortality,  after  intubation,  without  the  use  of  antitoxin,  of  y6  per  cent. ; 
in  cases  of  intubation  treated  with  antitoxin,  of  25  per  cent.;  and  in  cases 
■of  death  within  twenty-four  hours  of  injection,  a  mortality  of  10  per 
•cent.  The  reduction  of  the  mortality  from  76  to  10  per  cent,  is  to  be 
■attributed  to  antitoxin.  (3)  Antitoxin  should  alwa^^s  he  injected  as 
early  as  possible,  and,  in  laryngeal  cases,  without  waiting  for  the  bacteri- 
ologist's report.  If  this  be  done  it  will  usually  prevent  extension  to  the 
larynx,  or,  if  the  larynx  be  already  invaded,  an  early  injection  will 
frequently  cure  without  an  operation.  No  child  should  bo  allowed  to 
die  of  laryngeal  stenosis  without  an  operation,  preferably  intubation ; 
and  serum  should  be  injected  at  once,  regardless  of  the  stage  of  the 
disease,  as  most  des2:»erate  cases  often  end  in  recover}-. 

Dr.  P.  E.  Waxham  reports  (Archiv.  Pcediat.,  vol.  xv.  No.  3,  1898)  a 
series  of  29  consecutive  intubations  for  diphtheritic  laryngitis,  with  27 
recoveries,  all  having  been  treated  witli  antitoxin. 

Technique  of  Intubation. 

O'Dwyer's  Methocl.*^To  prevent  movements  of  the  child,  it  is 
wrapped  securely  in  a  blanket,  and  placed  in  an  upright  position 
on  the  lap  of  a  nurse,  the  head  resting  on  her  left  shoulder.  The 
nurse    holds    the    child's    upper   limbs    securely   with   her    hands,    and 


*  Dr.  Codcl  iu  his  paper  (/w.  supra  cit.')  describes  a  method  of  intubation  modilicd 
from  Dr.  O'Dwyer's.  Tlie  chief  point  is  that  to  prevent  syncope  the  tube  is  introduced 
with  the  child  in  the  recumbent  position.  As  will  be  seen  in  his  paper,  Dr.  Codd  has 
also  introduced  some  practical  improvements  in  ilie  instruments  used  (Fig.  205). 
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tlie  lower  ones  witli  her  Iv-nccs.  \n  assistant  standing-  behind,  and 
to  the  left  of  the  iiui'sc,  holds  Die  head  of  the  child  inclint-d  some- 
what backwards.  ]jerfeetly  steady,  and  towards  tin-  ojx'i-atoi-.  I'Ik- 
lattei",  seated  so  as  to  face  the  patinit,  opens  the  monlh  widely  with  a 
gag.*  He  then,  while  his  i-ight  hand  holds  an  infrodiicer  with  a  tulu^ 
of  appropriate  sizef  fitted  on  and  threaded,  with  his  left  index  finger, 
protected  with  a  finger-stall  or  a  sealed  gauze-dressing,  hooks  up  tJie 
epiglottis.  The  jxisition  of  the  glottis  heing  thus  localised,  the  tube 
is  carried  along  the  inner  side  of  the  left  index,  and  tlu>n  doAvnwards 
and  forwards  by  raising  the  handle  of  the  introd^icer,  which  must  be 
carefully  ke])t  in  the  middle  line.  When  the  tube  is  in  place  the  left 
index  finger  gently  puslies  it  down,  and,  at  the  same  time,  the  introducer 
is  withdrawn,  the  handle  beino-  o-raduallv  depi-essed.  Gef)ro-e  Wrii-lit 
(loc.  supra  cil.)  gives  a  point  of  much  practical  importance  here:  "  Any 
difficulty  in  introducing  the  tube  may,  we  have  found,  be  got  over  by 
waiting  for  an  inspiratory  effort  on  the  part  of  the  ])atient,  and  then 
slipphig  in  the  tube."'  With  his  left  index  the  operator  then  makes 
sure  that  the  tube  is  in  place,  b}^  feeling  the  posterior  wall  of  the  larynx 
between  his  finger  and  the  tube.  If  this  is  not  the  case  the  tube  will  be 
found  to  be  in  the  upper  part  of  the  oesophagus  ;  it  can  be  removed 
by  the  string,  and  the  operation  repeated.^  Expulsive  coughing  and  a 
peculiar  rattling  of  mucus  which  immediatel}''  follow  the  introduction  of 
the  tube  and  the  withdrawal  of  the  finger  usually  denote  that  the 
tube  is  safely  in  situ.  The  gag  is  now  withdrawn,  and  the  child  allowed 
to  breathe  quietly  for  a  few  minutes.  If  there  be  no  obstruction  to 
respiration  the  gag  is  again  inserted,  and  the  left  finger-end  being- 
placed  on  the  head  of  the  tube,  so  as  to  prevent  its  being  displaced, 
the  thread  is  Avithdi'a\vn.  George  Wright  (Joe.  supra  cit.)  is  of  opinion 
that  "it  is  mucli  better  not  to  withdraw  the  thread,  so  as  to  facilitate 
extraction  :    usually   it  sets  up  little   or  no  ii-ritation." 

Withdrawal  of  the  Tube. — Two  points  call  for  consideration  here — 
(a)  The  date  at  v;hU-Jt  the  tahe  maij  tie  dispensed  irith.  (0)  The  mode  of 
icithdrawal  of  tlie  tidie. 

(a)  The  date  at  n-JoicJt.  the  tnhe  ma;/  tie  dispensed  n-itlt. — Xo  hard  and 
fast  rule  can  be  laid  down  here.  The  following  data  (F.  Wright,  loc.  supra 
cit.)  will  help  in  a  decision  :  (i)  The  earlier  antitoxin  has  been  administered, 
the  earlier  will  the  mem1)rane  be  loosened,  and  the  sooner  may  the  tulie 
be  removed.  (2)  A  temperature  falling  to  99°  or  lower.  (3)  A  generally 
satisfactory  condition  of  the  child.  (4)  If,  in  spite  of  everjr  care  in  feeding 
the  child,  both  in  the  recumbent  (p.  496)  and  the  erect  position,  food  is 
badly  taken,  this,  cceteris  pajrihus,  is  an  indication  for  removal  of  the  tube. 
Dr.  Codd  (loc.  sujrra  cit.)  saja  on  this  point,  "As  a  general  nde  four  days 
suffice  to  leave  the  tube  in,  though  re-intubation  is  often  necessary." 

(/3)  The  mode  of  n-ithdraical  of  the  tidie. — This  is  somewhat  more 
difficult  than  intubation.     In  the  latter  the  operator  has  the  tube  under 

*  If  this  is  not  self-retaining,  it  must  be  entrusted  to  careful  and,  if  possible. 
skilled  hands. 

t  The  gauge-plate  supplied  with  tlie  tubes  (Fig.  205)  will  teU,  a])proximatc]y,  which 
tube  will  be  suited  to  the  case. 

X  Dr.  Codd's  advice  here  is  to  be  remembered  :  '•  If  you  fail  to  hook  up  the  c])iglot<is 
or  get  the  tube  into  the  larynx  at  the  first  effort,  withdraw  the  finger,  and,  alter  a  slinit 
interval,  rc-iuscrt  it.     Do  not  make  prolonged  efforts.' 
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Iiis  command  ;  in  its  witlidra\\'al  he  has  to  get  command  of  it  (F.  Wright). 
The  position  of  tlie  patient  being  the  same,  the  surgeon  hooks  up  the 
epiglottis  with  liis  left  index,  and  rests  the  tip  of  the  finger  on  the 
posterior  part  of  the  head  of  the  tube.  The  curved  extracting  forceps 
is  passed  along  the  palmar  aspect  of  the  finger,  being  kept  strictly  in 
the  middle  line  until  it  reaches  the  tube  just  in  front  of  the  finger.  The 
handle  of  the  extractor  being  gently  raised,  its  point,  aided  by  gentle 
movements  of  the  left  index  linger,  now  finds  the  entrance  into  the  tube 
and  is  droi)ped  into  it.  The  right  thumb  now  presses  on  the  spring, 
separates  the  blades,  and  the  tube  is  withdrawn.  Previous  to  intro- 
ducing the  extractor,  the  amount  to  which  its  point  can  be  opened  out 
must,  by  means  of  a  screw  on  the  under  surface  of  the  instrument,  be 
carefully  adjusted  to  the  size  required  for  the  removal  of  the  tube, 
otherwise  much  injury  may  be  inflicted  on  the  soft  parts  about  the 
upper  orifice  of  the  larynx. 

Intubation  in  Chronic  Stenosis. — The  tubes  for  the  treatment  of  this 
condition  are  made  in  vulcanite  as  well  as  in  metal.  Intubation  by 
means  of  these  tubes,  if  obtainable,  will  be  found  preferable  to  the 
use  of  the  gum-elastic  ones  of  Macewen  in  the  case  of  adults.  The 
full  account  already  given  above  will  suffice  here  also. 


OTHER    INDICATIONS    TOR    TRACHEOTOMY. 

(i.)  Syphilitic  and  Tubercular  Ulceration. — Of  these,  tracheotomy 
is  the  more  frequently  called  for  in  syphilis,  in  which  also  it  is  decidedl}" 
more  useful.  The  conditions  \\hich  demand  it,  iempoTarUy,  are,  oedema 
of  the  glottis,  setting  in  on  old  mischief;  fibroid  thickening,  which 
may,  later,  yield  to  treatment ;  and,  more  iiermanentlij,  probably,  deep 
ulceration,  necrosis,  and  cicatricial  contraction. 

In  tubercular  mischief,  tracheotomy  rarely  gives  much  relief. 
d_yspnoea  being  now  a  rarer  misery  than  cough  and  difficulty  of 
swallowing,  both  of  ^\hich  are  conditions  which  may  be  intensified  by 
the  presence  of  a  tube. 

(ii.)  Malignant  Disease  of  the  Larynx. — Here  tracheotomy  is  often 
called  for.  Till  statistics  of  extirpation  of  the  larynx  are  more 
complete,  the  question  which  of  these  modes  of  operative  interference 
has  the  soundest  basis  must  remain  uncertain.  One  difficulty  alone 
which  besets  this  matter  is  scarcely  to  be  surmounted,  and  that  is,  that 
an  increasing  number  of  cases  shows  that,  to  be  really  successful, 
extirpation  of  the  larynx  must  be  performed  early ;  but  how  many 
patients  will  submit  to  it  at  this  stage  ? 

In  deciding  between  advising  a  palliative  tracheotomy  and  extirpation 
of  the  larynx  the  surgeon  will  be  guided  by  the  condition  of  the  disease 
and  that  of  the  patient.  The  latter  o]">eration  can  alone  be  justified 
\\hen  the  disease  is  stricth^  localised.  Enlargement  of  the  lymphatic 
glands,  extension  of  the  disease,  especially  in  cases  of  carcinoma,  to  the 
pharynx,  back  of  the  tongue,  or  tonsil,  should  put  this  operation  aside. 
Again,  the  condition  of  the  patient,  how  far  he  is  exhausted,  how  far 
his  strength  is  sufficient  for  such  an  operation  as  extirpation,  how  far 
he  gains  ground  after  a  preliminary  tracheotomy,  have  all  to  be 
considered.      My  readers  are  also  referred  to  j^ages   506  to  511. 
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(iii.)  Acute  Laryngitis. — The  rai.idity  willi  wliicli  this  may  nm  a 
hital  coin-se,  esjieeially  .'iftci-  cxixisurc  to  colil  in  reduced  constitutions,- 
is  well  known.  If  trcatincnt.  incliidiiiu-  scarillcation  of  the  arytiLMio- 
epiglottidean  folds  and  adjacent  parts,  fail  to  relieve  the  dyspnoea, 
tracheotomy  shoidd  be  pci-foi'mi'd  at  once  to  meet  the  increasin«- 
exhaustion. 

(iv.)  Certain  Spasmodic  Affections — '.;/..  Thoracic  Aneurysm  and 
Tetanus. — Owin-.;-  to  these  diseases  destroyino-  life,  usually,  in  other 
ways,  tracheotomy  is  rarely  called  for  here.  Occasionally,  Iiowevei-, 
the  laryngeal  dyspn«\a  wliich  they  may  bring  about  calls  for  this 
operation. 

l*robal)ly  there  is  no  form  of  dyspncx'a  more  agonising  to  the  ])atient, 
or  more  distressing-  to  the  friends,  than  that  which  may  accompan}' 
thoracic  aneurysm.  The  surgeon,  however,  when  called  upon  to 
perform  tracheotomy  in  one  of  these  terrible  cases,  must  remember  that 
the  dyspnoea  may  be  due  to  direct  pressure  upon  the  trachea  as  well  as 
to  pressure  or  irritation  of  the  laryngeal  nerves,  that  it  is  in  the  latter 
only  that  operation  will  give  relief,  and  that  the  difficulty  of  dis- 
tinguishing between  the  two.  though  much  diminished  by  the  laryngo- 
scope, is  not  entirely  removed. 

I  would  refer  my  readers  on  this  point  to  one  of  Dr.  Bristowe's  inte- 
resting Lumleian  Lectures,*  and  especially  to  the  following  passage  : 
"  Destruction  of  the  functional  activity  of  one  recurrent  laryngeal 
nerve  is  attended  with,  of  course,  paralysis  of  the  corresponding  vocal 
cord  (which  can  be  recognised  by  means  of  the  laryngoscope),  with 
impairment  of  the  musical  quality  of  the  voice,  and  apparently  with 
some  difficulty  of  swallowing,  owing  to  the  tendency  of  food  to  slip  into 
the  trachea,  but  is  certainly  not  necessarily  attended  with  stridor  or 
dyspnoea ;  in  the  second  place,  compression  of  the  trachea  involves 
stridor  and  dyspnoea,  which  is  often  paroxysmal  and  is  liable  to  end  in 
sudden  death,  but  does  not  itself  interfere  with  intonation  or  phonation, 
excepting  in  so  far  as  it  may  render  the  voice  weak  by  diminishing  the 
supply  of  wind  to  the  vocal  organ."  As  the  paroxysmal  nature  of  the 
dyspnoea  may  thus  be  met  with  in  cases  of  pressure  on  the  air-tube 
below  the  larynx  as  well  as  in  laryngeal  dyspnoea,  the  chief  points  to 
rely  on  will  be  the  result  of  a  laryngoscopic  examination,  and  the 
freedom  of  the  lungs  and  air-tube  from  pressure.     Dr.  F.  de  H.  Hallt 


*  Lancet,  May  18,  1879.  'Dr.  Bristowe  goes  on  to  show  that  the  exacerbations  of 
dyspnoea  in  narrowing  of  the  trachea  may  be  due  partly  to  spasm  of  the  muscular 
fibres,  but  mainly  to  accumulation  of  mucus  below  the  narrowing,  and  to  tlic  difficulty 
of  dislodging  it  by  coughing. 

t  Cl'in.  Soc.  Trans.,  vol.  xix.  p.  82.  Quoting  from  Gerhardt  {Lehrh.  d.  Aufc.  Tiibingen, 
1871),  Dr.  Hall  points  out  that  in  a  case  of  aortic  aneurysm  the  following  causes  for 
dyspncta  (Dr.  Powell,  lleijmUU  Syst.  of  Med.,  vol.  v.  p.  32)  may  all  be  present  together  : 
(i)  Undoubted  paresis  of  the  abductors  of  the  cords.  (2)  Though  the  necropsy 
may  "  not  show  any  very  distinct  bulging  inwards  of  the  trachea,  the  aorta  and  sac 
being  emptied  of  blood,  yet  I  can  readily  believe  that  during  life,  when  these  parts 
were  distended  with  blood,  considerable  pressure  was  exerted  on  the  trachea,  and 
that  this  narrowing  led  to  accumulation  of  the  tough  mucus  which  so  bothered  the 
patient."  (3)  Gairdner  QClin.  Med.,  p.  486)  states  that  paroxysms  of  dyspnoea,  cloaely 
resembling  those  of  asthma,  may  be  occasioned  by  compression  of  one  of  the  pulmonary 
plexuses. 
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thinks  tliat  •'  the  ubsence  of  respiratory  exciTrsions  of  the  larynx"  points 
to  the  chief  impediment  being  below  the  glottis. 

With  regard  to  tracheotom}'  in  tetanus,  the  same  \\arning  has  to  be 
given.  In  the  rarer  cases  in  which  tetanus  threatens  life  by  asphyxia 
and  not  by  exhaustion,  the  surgeon,  before  performing  tracheotomy, 
must  decide  where  lies  the  seat  of  the  asphj^xia.  In  the  few  cases 
that  I  have  seen  in  which  asphyxia  closed  life  in  this  disease,  the 
asphyxia  was  due  to  spasm  of  the  muscles  of  respiration,  including  the 
muscles  of  inspiration  and  those  of  expiration — e.(j.,  the  abdominal 
muscles  also.  The  fatal  spasm  thus,  usuall}^  not  lying  in  the  larynx, 
tracheotomy  seems  contraindicated.  unless  it  were  done  with  the  object 
of  relieving,  with  the  aid  of  artificial  respiration,  that  congested,  gorged 
condition  of  the  lungs  Avhich  is  due  to  the  continued  spasm  of  the 
muscles  of  respiration.  And  it  is  to  be  feared  that  if  these  steps 
Avere  taken,  the  gentle  violence  of  artificial  respiration  would,  as  has 
happened  with  tracheotomy  itself  in  this  disease,  only  bring  on  further, 
and  perhaps  final  and  fatal,  spasms. 

(\.)  Scalds  of  the  Upper  Aperture  of  the  Larynx, — Tracheotomy 
is  here  usually  deferred  until  late,  and  its  want  of  success  is  well 
knoAvn.  This  is  not,  hoAvever,  an  instance  of  cause  and  effect,  the 
mortality'  in  these  cases  being  rather  due  to  the  shock,  pain,  and 
inability  to  take  sufficient  food.  Unless  the  case  is  seen  late,  trache- 
otomj'  should  not  be  performed  in  these  cases  till  a  trial  has  been  made 
of  scarification,  or  rather  of  acupuncture,  by  means  of  a  guarded  bistoury 
point,  of  the  mucous  membrane  of  the  epiglottis  and  the  glosso-epi- 
glottidean  and  arytteno-epiglottidean  folds,  the  left  forefinger  guiding 
the  point  of  the  instrument.  In  doing  this  the  surgeon  must  remember 
the  amount  of  dj-spnoea  AA-liich  is  alread}^  present,  and  the  certainty  that 
this  Avill  be  increased  by  the  struggles  of  the  child,  by  the  finger 
coming  in  contact  Avith  the  inflamed  parts  above :  at  any  moment  the 
child  must  be  turned  on  its  side,  artificial  respiration  performed,  or 
tracheotomy  at  once  resorted  to 

■(A"i.)  Foreign  Bodies  in  the  Air-passages. — We  Avill  suppose  a 
child  brought  to  the  surgeoii  Avith  a  history  of  having  SAvalloAved  one 
of  the  usual  foreign  bodies.  Tavo  questions  now  call  for  an  ansAver. 
(i)  Is  there  a  foreign  body  at  all  in  an}'  part  of  the  air-passages?  and 
(2)  If  so,  Avhere  is  it  ?  In  regard  to  the  first  question,  it  is  aa^cII  to 
remember  that  the  history  is  often  far  from  clear,  especially  in  children, 
and  the  sjanptoms  by  no  means  so  obvious  as  they  are  often  described 
to  be.  Thus,  the  chief  aids  in  distinguishing  the  entrance  of  a  foreign 
bod}^  from  such  a  disease  as  membranous  laryngitis  are  the  sudden 
onset  and,  not  unfrequently,  the  Avell-marked  intermissions.  The 
symptoms  characteristic  of  the  entrance  of  a  foreign  body  into  the 
larynx — viz.,  the  urgent  dyspnoea,  the  cyanosis,  the  struggling  against 
impending  death — may  not  be  got  at  on  account  of  the  youth  of  the 
patient,  or  because  no  one  saAv  the  onset ;  Avhile  if  the  body  has  passed 
from  the  larA'nx  into  the  trachea,  or  into  one  bronchus,  the  dyspncea. 
brassy  cough,  and  alteration  in  the  A'oice  may  all  have  disappeared 
before  the  surgeon  sees  the  child,  and  yet  he  Avill  be  expected  to  give  a 
definite  opinion.  Again,  the  body  may  haA'e  been  coughed  up,  or 
perhaps  SAA'alloAved.  Finalh",  in  adults,  usually  hysterical  and  egotistical 
Avomen,  Avho  come  Avith  a  history  of  cancer,  dysphagia,  &c.,  OAving  to  a 
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pin  which  thi'V  aver  to  be  in  tlieir  tlivouts,  the  diai^nosis  will  sometimes 
be  lar  from  easy.* 

Having  settled  that  a  foreign  body  is  really  present,  the  surgeon, 
unless  tracheotomy  is  urgently  called  for,  tries  to  decide  where  the 
body  is  lodged.  A  cai'eful  examination  should  be  made  in  a  good 
light,  with  a  linger  in  the  fauces,  the  laryngoscope  being  employed 
when  feasible,  any  information  about  the  size  and  nature  of  the  body 
haxing  been  previously  obtained. 

(a)  A  large  or  irregular  body,  such  as  bolted — i.e.,  unmasticated — 
food,  or  artificial  teeth,  usually  lodges  above  the  upper  aperture  of  the 
larynx,  and  causes  urgent  and  often  fatal  dyspnoea.  If.  however,  the 
first  attack  be  survived,  bodies  of  considerable  size — e.ij..  a  plate  with 
one  or  two  false  teeth,  or  a  halfpenny — may  lodge  near  the  base  of  the 
epigk»ttis  and  arytivno-epiglottidean  folds  for  a  verj'  considerable  time. 

Such  cases  should  be  treated  by  laryngotoni}^  to  meet  the  urgent 
dyspnoea,  and  extraction  of  the  bodies  either  by  the  finger,  or  appro- 
priate forceps,  or  probangs. 

(/S)  A  small  and  light  body — e.g.,  a  bead,  a  pea,  or  more  likely  an 
irregular  one,  as  a  bit  of  nutshell — may  stick  in  the  rima  or  ventricle 
of  the  larynx.  If  the  first  urgent  symptoms  pass  ofi"  without  opera- 
tion,! the  position  of  the  bod}-  will  be  pointed  to  by  the  shortness  of 
the  intermissions  between  the  attacks  of  spasm,  and  l)y  the  pain  and 
the  marked  alteration  of  the  voice. 

The  treatment,  here,  wo'ald  be.  first,  to  perform  a  high  tracheotomy 
(p.  484),  and  to  dislodge  the  body  from  below  with  a  female  catheter 
or  a  bougie  of  appropriate  size,  the  cricoid  cartilage  being  divided  if 
needful.:!:  If  the  hodj  cannot  be  dislodged  in  this  way.  a  partial  or 
complete  thyrotomy  (p.  477)  must  be  performed. 

(7)  If  the  body  pass  through  the  larynx  it  will  depend  mainly  on  its 
outline  and  weight  whether  it  remain  in  the  trachea  or  pass  into  one 
of  the  bronchi.  Thus,  if  it  be  light  and  smooth— e.f/.,  a  cherry-stone — 
it  may  frequently  shift  its  position,  and  then,  from  time  to  time,  rising 
into  the  larynx,  cause  spasm,  and  thus  attacks  of  urgent  dyspncca,  with 
paroxysmal  cough  and  temporary  aphonia. 

In  such  cases  tracheotomy  should  be  performed  Avith  a  free  opening 
into  the  air-tube,  this  being  kept  open  by  stout  silver-wire  ligatures 
passed  through  the  edges  of  the  wound  and  tied  behind  the  neck,  or  a 
dilator  such  as  Mr.  Golding  Bird's  may  be  inserted. 

(5)  If  the  body  be  smooth  and  heavier  it  will  probably  tall  into  one  of 
the  bronchi.     This  subject  is  dealt  with  next,  separately. 

Fhially,  I  would  urge  the  advisability  of  an  early  tracheotomy  when 
there  is  any  reason  to  belitn-e  that  there  is  a  foreign  body  in  the  air- 

*  I  would  refer  my  readers  to  some  instructive  remarks  by  Mr.  Luud  on  the  delusive 
impressions  which  may  arise  from  the  imagined  swallowing  of  false  teeth,  .fce.  QHunt. 
Led.,  1S85,  p.  34).  . 

t  Occasionally,  when  the  bodj^  is  in  the  ventricle,  the  consequences  may  be  very 
slight  for  a  long  time,  especially  if  it  is  smooth  and  soon  coated  with  mucus,  and  partly 
encapsuled.  Mr.  Durham  {Syst.  Surg.,  vol.  i.  p.  760)  mentions  a  case  of  Desault's,  in 
which  a  patient,  with  a  cherry-stone  in  one  of  the  ventricles,  refused  operation  and 
lived  for  two  years,  death  then  taking  place  from  laryngeal  disease. 

%  In  adults,  attempts  at  removal  with  the  laryngoscope  and  laryngeal  forceps,  aided 
bj"  a  20  per  cent,  solution  of  cocaine,  may  be  successful. 


504  nl'jaJATIOXS   OX  THE  HEAD  AND  NECK. 

passages,  even  if  no  iirgent  sxinptoms  be  present.  Dyspnoea  may  come 
on  suddenly  at  night,  and.  if  not  fatal,  may  cause  the  shifting  of  a 
foreign  body  from  a  favourable  to  an  unfavourable  site — e.fj..  from  the 
upper  part  of  the  trachea  to  a  bronchus.  If,  after  deciding  that  a 
foreign  body  is  present,  the  sm-geon  do  not  perform  tracheotomy 
before  he  leaves  the  patient  (a  step  to  be  always  taken  if  he  lives  at  a 
distance),  he  should  arrange  for  the  instruments,  kc.  being-  ready  at 
hand  for  any  emergency. 

Tracheotomy  under  Cocaine. — Before  leaving  the  subject  of  trache- 
otomy, the  above  must  be  referred  to.  especially  in  its  reference  to  cases 
of  chronic  stenosis  of  the  larynx.  While  I  am  not  in  favour  of  per- 
foiining  delicate  operations  under  local  anaesthesia  where  a  general 
anaesthetic  can  be  given  by  skilled  hands,  it  is  certain  that  in  some 
cases  the  risk  of  the  operation  is  gi-eatly  increased  by  the  use  of  a  general 
anjesthesia.  I  refer  to  cases  where  a  patient,  who  has  been  obliged  to 
keep  in  one  position  in  order  to  facilitate  his  breathing,  has  a  sudden 
attack  of  urgent  dyspnoea  when  he  is  placed  in  the  position  for  trache- 
otomy. Again,  in  some  cases  of  marked  stenosis,  general  anfesthesia, 
by  abolishing  the  voluntary  respiratory  movements,  may  render  it 
impossible  for  sufficient  air  to  be  drawn  through  the  narrowed  lar\Tix. 
B.  Friinkel  has  called  attention  (BerJ.  Klin.  Woch..  June  6,  1898)  to  the 
value  of  cocaine  in  such  cases.  He  injects  a  20  per  cent,  solution  in  two 
places,  or  a  10  per  cent,  in  four  places.  In  children,  only  the  10  per 
cent,  solution  should  be  used.  In  a  few  minutes  ti-acheotomy  can  be  per- 
foiTued  painlessly.  Local  anaesthesia  is  less  dreaded  by  patients  than  a 
general  one.  Frankel  has  never  found  that,  tinder  cocaine,  it  has  been 
necessary  to  complete  the  operation  in  a  hurry  owing  to  threatening 
asph\-xia.  He  has  thus  performed  tracheotomy  in  seventeen  adults — in 
five  for  laryngeal  syphilis,  in  six  for  tubercttlar  laryngitis,  in  four  for 
carcinoma,  in  one  for  chronic  laryngitis,  and  in  one  for  stenosis  after 
attempted  suicide.  In  two  other  cases  tracheotomy  was  performed  for 
acute  disease.  In  four  cases  chloroform  was  used,  as  well  as  cocaine. 
After  a  certain  amount  of  anaesthesia  has  been  induced,  cocaine  was 
injected,  and  the  tracheotomy  performed  during  ])artial  narcosis. 
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Amongst  these  may  be  tracheotomy-tubes,*  especially  ill-made  ones, 
tubes  worn  too  long,  particularly  if  a  low  operation  has  been  done 

*  Dr.  Cohen  Qli^iernat.  Eiuycl.  Stirg..  vol.  t.  p.  665)  thus  speaks  of  the  frequency  with 
"which  these  bodies  have  slipped  in,  whc^  ill-made  or  corroded :  ••  This  source  of  the 
accident,  so  readily  avoided  by  proper  circumspection  and  admonition,  is  so  inexcusable 
that  I  desire  to  emphasise  the  point  ^vith  quite  an  array  of  references :  Porter,  On  the 
Larynx  and  Trachea,  p.  144  :  Gross,  Foreign  Bodicx  in  the  Air-Paitsages,  p.  325  ;  Albert, 
Arch.  f.  Clin.  Chir.,  Bd.  viii.  .S.  197;  Waters,  Brit.  Med.  Journ.,  \oL  i.  1868.  p.  141; 
Boston  Med.  and  Surg.  Journ.,  Feb.  23,  1871 ;  Buck.  Trant..  Nerv  York  Acad.  Med.. 
1870;  Pick,  Trans.  Path.  -Si)c.,  1870,  p.  416 ;  Ogle,  Med.  Times  and  6'rtJ.,  1870,  voL  ii. 
p.  531  ;  Ilolthouse,  Lanctt,  1872,  vol.  i.  p.  113  :  Ogle  and  Lee,  Lancet.  1872,  voL  i.  p.  81  ; 
Hulke,  Lancet,  1876.  vol.  ii.  p.  785  :  Davy,  Brit.  Med.  Journ..  187G.  vol.  ii.  p.  45 ;  Burow, 
Bcrl.  Klin.  Woch.,  No.  36.  1876;  Thornton,  Tracheotonnj,  p.  36;  Howse,  Lancet,  April  17, 
1877." 


FOREKiX    i'.oniKS    I\   Tin;    I5l;()X(III. 


3^3 


(p.  485) ;    pebbles ;    fniit-stones ;    parts    of   toy    whistles ;    pieces    of 
nutshell ;  Sec.  &c. 

Site  of  Loil'iment. — It  was  shown  by  ^Ir.  Ciof.flall  that  owing  to  the 
septum  being  a  little  to  the  left,  and  the  right  l^roncinis  the  largt-r.  tlie 
foreign  body  usually  lodges  in  this. 

According  to  M.  Bourdillat's  statistics.*  out  of  156  cases  of  impaction,  80  were  in  the 
trachea,  35  in  the  larynx,  26  in  the  right  bronchus,  and  15  in  the  left.  Out  of  21  cases 
analysed  by  Prof.  Gross  (Durham,  Si/nt.  of  Siir(/.,  vol.  i.  p.  758),  in  which  death  took 
place  without  operation,  and  without  expulsion  of  the  foreign  body,  in  4  the  foreign 
substance  was  situated  in  the  larynx  ;  in  i  partly  in  the  trachea,  partly  in  the  larynx ; 
in  3  in  the  trachea ;  in  i  in  the  right  bronchial  tube ;  in  i  in  the  lung ;  in  9  in  the  right 
pleural  cavity.  Out  of  42  cases  subjected  to  operation  and  general  treatment,  the 
extraneous  substance  was  situated  twice  positively,  and  11  times  probably,  in  the  right 
bronchial  tube ;  4  times  certainly,  and  4  times  probably,  in  the  left  bronchial  tube ; 
7  times  in  the  trachea,  and  14  in  the  larynx.  From  these  statistics  it  would  appear  that 
the  trachea,  larynx,  and  right  bronchus  are  the  most  likely  places  in  which  a  foreign 
body  will  Ijc  an-ested. 

Evidence  of  a  Foreign  Bodi/  haring  lod'jed  ia  a  Bronchus. — Perhaps 
there  may  be  a  history  of  a  foreign  body  held  in  the  mouth ;  pain,  dull 
and  hea\-y,  behind  tlie  sterniim,  at  about  its  junction  with  the  second 
right  costal  cartilage  :  t  shortness  of  breath ;  cough  ;  expectoration  ; 
more  or  less  diminution  of  breath  sounds  over  a  portion  of  the  chest 
wall;i  rales;  increased  breath  sounds  on  the  opposite  side:  and,  later 
on,  evidence  of  inflammation  and  destruction  of  lung  tissue. 

Treatment. — A  low  tracheotomy  (p.  484)  should  be  perfonned  at 
once,  and  with  as  free  an  opening  as  possible.  The  edges  of  the  incised 
trachea  being  held  open  with  sutures  of  \vire  (not  too  line),  inversion 
and  succussion  should  be  tried,  and  a  feather  or  probe  passed  in  order 
to  excite  cough. 

If  pro^'ided  with  suitable  instruments  (see  below)  the  surgeon  may 
at  once  proceed  to  attempts  at  extraction,  but  it  is  well  to  remember  the 


*  Cohen  (loc.  supra  cit.,  p.  688).  Dr.  Cheadle  and  Sir  T.  Smith  reported  QLancft, 
Jan.  14,  1888)  a  case  of  occlusion  of  the  left  bronchus  by  a  metal  pencil-cap  in  a  girl 
aged  9.  Urgent  dyspncEa  followed  at  once,  relieved  by  the  passage  of  an  oesophageal 
probang,  the  foreign  body  being  telieved  to  have  entered  the  stomach.  There  was  great 
pain  at  the  time,  and  violent  cough.  By  the  eleventh  day  there  was  evidence  of  almost 
complete  collapse  of  the  left  lung,  this  having  commenced  on  the  fourth  day.  There 
was  no  dyspnoea,  but  occasional  short  cough.  The  cap  was  believed  to  have  lodged  at 
the  end  of  the  left  bronchus.  Tracheotomy  was  performed  through  the  thyroid  isthmus, 
divided  between  two  ligatures.  The  trachea  was  freely  opened  and  its  edges  sutured 
to  the  skin.  A  long  probe  detected  the  cap  in  the  position  diagnosed,  with  the  open 
end  uppermost.  It  was  easily  extracted  with  suitably  curved  forceps.  A  good  recovery 
followed. 

t  The  division  of  the  trachea  is  opposite  the  spine  of  the  third,  in  some  cases  the 
fourth,  dorsal  vertebra.  Jn  front,  this  division  is  on  the  level  of  the  junction  of  the 
first  with  the  second  bone  of  the  sternum.  The  root  of  the  spine  of  the  scaptda  is  on  a 
level  with  the  third  intercostal  space.  A  stethoscope  placed  here  would  cover  the 
bronchi,  more  especially  the  right  (Holdeu). 

X  "  Obstruction  of  the  left  bronchus  usually  produces  absence  of  respiration  over  the 
entire  lung  of  that  side,  but  occlusion  of  the  right  bronchus  usually  produces  absence  of 
respiration  over  the  lower  lobe  of  that  side  only,  the  division  of  the  bronchus  taking 
place  much  nearer  the  biftircation,  and  the  foreign  body  rarely  lodging  above  the  point 
of  division  "  (Dr.  Cohen,  loc.  supra  cit.,  p.  671). 
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fact  pointed  out  b}'  ^Ir.  Durham  {loc.  supra  cit.,  pp.  769,  770),  tliat  in  a 
large  proportion  of  the  cases  which  liave  done  well,  expulsion  has  not 
been  effected  until  some  time  after  the  operation.*  Whenever  a  fit  of 
coughing  brings  the  body  into  view,  the  next  inspiration  will  di^aw  it 
back  again,  so  that  careful  watching  and  prompt  use  of  forceps,  &c.,  will 
be  required. 

If  from  its  shape,  or  from  the  interval  wliich  has  elapsed,  the  body  is 
too  firmly  impacted  to  be  expelled  b}'  exciting  coughing,  the  following 
instruments  should  be  resorted  to — viz..  Gross's  flexible  German-silver 
tracheal  forceps,  long  and  slender  and  easily  bent  into  any  curve;  or 
Durham's  forceps,  equalh'  flexible  and  giving  a  better  grip. 

Failing  the  above,  stout  silver  or  copper  wire  should  be  bent  into  the 
form  of  a  blunt  hook,  or  a  long  probe  fashioned  into  the  same  shape,  f 
The  above  instruments  are  first  used  as  sounds  and  searchers,  aided  by 
the  forefinger,  which  can  be  passed  as  far  as  the  bifurcation  of  the 
trachea  and  the  orifice  of  each  primary  bronchus,  as  pointed  out  by 
l^r.  Sands. + 

I'he  operation  should  not  be  too  prolonged,  especially  if  the  parts  are 
inflamed:  when  this  condition  has  subsided,  spontaneous  expulsion  will 
often  take  place.  Annandale§  recommends  that  this  be  promoted  by 
the  patient's  taking  a  deep  inspiration  :  the  surgeon  then  closes  the 
tracheotomy  wound  till  expiration,  thus  rendered  more  violent,  follows, 
and  often  driv(^s  out  the  body. 

EXCISION    OF     THE    LARYNX,    PARTIAL     AND    COMPLETE 
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The  value  of  these  operations  is  still  e:i.il>  Jadice ;  much,  therefore,  of 
the  following  will  require  confirmation. 

Indications. 

(i.)  Sarcoma  and  carcinoma  of  the  larynx,  if  intra-larvngeal. 

The  following  questions  must  be  answered  when  extirpation  of  the 
larynx  is  under  consideration :  A.  Is  the  disease  malv/iiant  ?  B.  Hou: 
far  is  it  advanced  ?  C.  Is  it  intra-  err  extra-lari/mieal  ?  D.  Which  is  the 
iciser  operation  to  perform — excision,  or  a  palliatice  tracheotomi/.  ?  To  give 
an  answer  here,  (i)  the  results  of  the  operation,  and  (2)  the  after-cmuUtion 


*  Thus,  ill  a  case  of  Dr.  Smith's  at  Halifax  (^Lancet,  1876,  vol.  ii.  p.  148),  a  boy,  aged 
8,  swallowed  a  whistle  (as  thick  as  a  penholder,  and  about  half  an  inch  long)  on  .January  8 ; 
it  was  not  expelled  till  May  7,  the  child  having,  for  the  previous  six  weeks,  had  increasing 
cough  and  expectoration  with  progressive  emaciation.  The  boy  recovered,  and  Dr.  Smith 
draws  attention  to  the  fact  that,  owing  to  the  very  slight  discomfort,  it  is  doubtful  if  the 
cause  would  have  been  recognised  if  the  impacted  body  had  not  produced  a  whistling 
sound,  and  thus  demonstrated  its  presence. 

t  Mr.  Hulke  {Lancet,  1876,  vol.  ii.  p.  785)  used  a  long  piece  of  German-silver  wire, 
one  end  of  which  was  formed  into  a  blunt  hook  about  one-eighth  of  an  inch  long,  and 
the  ^vire  again  bent  about  an  inch  and  a  half  above  this,  at  an  angle  roughly  estimated 
as  that  which  the  right  bronchus  and  trachea  include.  The  other  end  was  fashioned 
into  a  large  loop,  the  plane  of  which  coincided  with  that  of  the  tracheal  end  of  the  wire 
beyond  the  angle,  and  thus  allowed  it  to  be  guided  into  the  right  bronchus. 

X  AmcT.  Clin.  Lett.,  vol.  ii.  p.  199;  Putnam,  New  York,  187G.  Quoted  by  Mr.  Durham, 
loc.  svpra  cit.,  p.  771. 

§  Jled.  Times  and  Gaz.,  Feb.  27,  1875. 
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of  the  piil'u'iii.  have  to  lie  duly  weiulu'd.      \\.    Duen  Uie  <if'iiern  I  condition  of 
the  iKitient  jttxtifi/  the  ojienttioit,? 

A.  Is  the  case  one  of  inalvjrKmt  disease  ?  B.  Jlow  far  ix  the  disease, 
if  maliijndiit.adraitced  ? — A  well-known  Ccase  drew  attention,  a  few  ^^ears 
ao-o,  to  the  great  diftieulty  of  always  diagnosing-  carcinoma  and  the 
progress  which  it  has  made.  Sir  F.  Semon  has  thus  strongly  drawn 
attention  to  this  matter  (Trans.  Intern.  Med.  Conijress,  1881.  vol.  iii. 
p.  264).  In  answer  to  the  objection  that  in  the  majority  of  the  cases 
operated  on  the  disease  was  already  in  too  late  a  stage,  Dr.  Semon 
said :  "  AVho,  in  a  large  proportion  of  these  cases,  will  take  upon 
himself  to  diagnosticate  early,  and  positively,  carcinoma?  and  who, 
again,  if  carcinoma  is  diagnosticated,  will  say  positively  whether  it  is 
in  an  early  or  more  advanced  stage  ?  " 

It  seems  to  me  that  we  should  face  this  difficulty,  which  will  ahyays 
lie  before  us,  in  the  same  way  as  we  do  elsewhere.  Where  a  patient 
has  suspicious  symptoms,  especially  at  a  suspicious  age — e.g.,  alteration 
in  the  voice,  "  soreness,'"  pain,  cough,  hsomorrhage,  interference  with 
breathing  or  swallowing — instead  of  waiting  to  see  what  potassium 
iodide,  &c.,  will  do,  we  should  adopt  the  same  steps  which  stand  us 
in  such  good  stead  in  cases  of  doubtful  malignant  disease  elsewhere, 
and  explore.  AVliere  such  interests  are  at  stake,  there  should  be  no 
hesitation  in  advising  opening  of  the  thyroid  cartilage  and  examination 
of  the  larynx.  If  the  growth  is  malignant,  extirpation,  partial  or 
complete,  should  be  proceeded  with  at  once,  or  a  preliminary  trache- 
otomy alone  performed  at  this  stage.  If  the  disease  is  not  malignant, 
it  will  very  likely  be  the  better  for  local  treatment,  which  can  now  be 
effectuall>-"^ applied.  If  the  thyroid  cartilage  be  very  carefully  divided  in 
the  middle  line,  and  no  further  operation  done,  we  know  from  our 
experience,  in  adopting  a  similar  step  for  the  removal  of  certain  foreign 
bodies,  that  no  harm  will  happen  to  the  cords,  while  the  relief  to  the 
patient's  mind  will  be  enormous.  It  is  only  by  this  early  and  complete 
exploration  that  we  can  hope  to  attack  the  disease  in  a  stage  when  it 
can  be  entirely  removed. 

As  to  the  ajjpearance  of  the  ulceration,  Dr.  Grant  and  Mr.  Lennox 
Browne  (.4 )t/<..  of  Larymj.,  New  York,  vol.  ii.  1881)  write  :  "The  iloor  of 
a  tuberculous^'  ulcer  is  "pale  and  granular,  and  slightly  depressed;  the 
margins  fairly  well  marked,  but  not  deeph*  excavated ;  the  surrounding 
parts  pale  and  languid  ;  and  there  is  an  appearance  of  a  spreading 
process  of  erosion  very  comparable  to  that  of  the  nibbling  of  a  small 
rodent  animal.  This  is  due  to  the  confluence  of  small  ulcers  produced 
by  the  slow  incurable  inflammation  of  the  mucous  and  closed  follicles 
of  the  mucous  membrane,  and  also  to  the  injection  of  minute  tubercles 
which  have  worked  their  way  to  the  surface.  Very  different  from  this 
is  the  punched-out  areolated  excavation  which  is  seen  in  tertiary  sypliilis, 
and  which  may  be  considered  suggestive  of  a  bite  rather  than  of  the 
continuous  nibbling  to  which  we  have  likened  the  tuberculous  ulcer. 
Nor  need  we  insist  on  the  angry,  hyperaemio.  thickened  Avails  ot  a 
cancerous  ulceration,  with  its  accompanying  deformities  and  other  signs, 
to  still  further  point  the  laryngoscopic  diagnosis." 

*  For  a  good  instance  of  the  difficulty  in  deciding  between  carcinoma  and  tubercle  of 
the  larynx,  see  Brit.  Med.  Journ.,  1S88,  vol.  i.  p.  600. 
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C.  Is  the  disease  intra-  or  extra-JaripuiealT'" — It  has  been  shown,  b}'- 
Krisliaber  and  Frankel,  that  laryngeal  carcinoma,  the  squamoiis  and 
horny  epithelioma  especially,  is  limited  to  the  larynx  for  a  considerable 
time,  and,  while  limited  to  the  larynx,  is  slow  to  infect  the  glands. 
Extrinsic  carcinomata,  on  the  other  hand,  affect  the  glands  at  an  earl}'- 
stage.  The  sarcomata,  while  rapid  in  growth  and  marked  in  their 
po^\■er  of  infiltrating,  do  not  here  affect  the  glands.  The  opinion  has 
been  increasingl}-  held  of  late  that  extirpation  of  the  larynx  should 
only  be  attempted  while  the  disease  is  limited  to  that  cavity,  f  and  not 
infiltrating  adjacent  structures  and  glands.  Several  cases  have  been 
recorded  in  which  parts  of  the  pharynx  have  been  removed,  in  others 
portions  of  the  oesophagus,  trachea,  and  thyroid  gland. i  but  the  results 
are.  with  a  few  exceptions,  far  from  encouraging,  not  only  because  a 
dangerous  oj^eration  is  rendered  still  more  hazardous,  but  also  because 
recurrence  is  usually  rapid.  Extirpation  in  extra-laryngeal  cases  is  an 
operation  in  which  the  surgeon  may  not  know  where  to  stop,  owing  to  the 
extent  of  the  disease.  In  deciding  whether  the  disease  is  extra-laryngeal, 
the  surgeon  will  be  helped  by  observing  whether  the  laiynx  moves  in 
deglutition,  and  from  side  to  side.§  whether  the  glands  are  involved 
{vide  supra),  by  information  gained  by  the  finger  passed  from  the  mouth 
with  the  aid  of  cocaine,  by  the  rate  of  the  changes  observed  with  the 
laryngoscope,  and  by  the  character  of  the  growth  from  the  first — i.e., 
Avhether  horny,  flat,  and  sessile,  or  dendritic  and  papillary.  Dr. 
Newman,  in  his  instructive  book  (loc.  supra  cit.),  AATites  :  AV'hen  the 
disease  is  intrinsic.  '•  the  prominent  symptoms  are  aphonia  and  dyspnoea. 
Tlie  lymphatic  glands  are  seldom  affected ;  as  a  rule,  cachexia  is  not  a 
prominent  feature  during  the  earlier  stages  of  the  disease,  and  dys- 
phagia is  not  a  common  symptom.  In  patients  suffering  from  an 
extrinsic  growth,  on  the  other  hand — e.(j.,  one  creeping  in  from  the 
pharynx, — aphonia  is  not  usually  present  at  the  commencement  of  the 
disease,  and,  iiideed,  there  may  be  only  slight  alterations  in  the  voice ; 
while  dysphagia  is,  as  a  rule,  present  as  soon  as  the  growth  has  reached 
any  considerable  size.     Pain  in  larynx  and  yiharynx.  extending  round 


In  some  cases  this  has  only  been  decided  during  the  operation,  as  in  a  case  of  Mr. 
Holmes's  (_Brit.  Med.  Journ.,  1884,  vol.  ii.  p.  809).  in  which,  during  the  laryngectomy, 
part  of  the  epithelioma  was  found  to  lie  outside  the  laiynx,  extending  upwards.  In 
some  cases  the  carcinoma  is  extrinsic  from  the  first — i.e.,  commencing  in  the  pharynx, 
and  involving  the  larynx  by  invading  the  epiglottis  or  arytasno-epiglottidean  folds. 

t  Dr.  Xewman,  of  Glasgow  (^Malifjnant  JJincage  of  the  Throat  and  Xosc,  p.  107),  states 
that  '•  the  prognosis  is  worst  in  extrinsic  carcinomata,  most  favourable  in  intrinsic 
sarcomata,  while  the  inti-insic  carcinomata  may  be  said  to  occupy  an  intermediate 
position."  He  considers  that  in  cases  of  extrinsic  disease  tracheotomy  is  the  only 
operation  permissible. 

X  Thus,  Czerny,  quoted  by  Dr.  Newman  (Joe.  eit.'),  in  a  case  of  lympho-sarcoma  which 
had  perforated  the  thyroid  cartilage  and  involved  the  neighbouring  glands,  removed  the 
latter  repeatedly.  The  internal  and  external  carotid,  the  internal  jugular,  and  the 
vagus  were  divided,  and  the  patient  died  fifteen  months  after  the  primary  operation. 
A  similar  case  of  Dr.  Gerster's  is  an  exceptional  one,  and  it  must  be  remembered — 
(«)  that  the  growth  was  a  sarcoma,  (/>)  that  the  removal  of  the  larynx  was  partial,  and 
(c)  that  the  last  report  was  only  carrie<l  up  to  a  little  more  than  half  a  year  after  the 
operation. 

§  It  is  noteworthy  that  the  larynx  may  be  movable,  and  yet  the  pharynx  be  implicated, 
as  in  a  case  reported  by  Surgeon-Major  McLeod  (^Lancet,  April  26.  1884). 
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the  iiock  and  to  tlie  far  of  the  afii'cted  side,  is  mure  cliaracteristic  (jf 
extrinsic  tiian  of  intrinsic  new  formations.  In  the  foi-nier  the  glands 
are  also  in\(il\ (^1  at  an  car]y  period,  and  cachexia  is  usually  pronouncefl." 

D.  ]\'ltifli,  i.N'  the  iriser  ojieratioii  to  jjerform  for  malignant  disease — 
extirpation  of  the  larynx,  or  a  palliative  tracheotomy  ?  Here  we  have 
to  consider — (a)  the  ref<uJfs  of  the  operation.,  (/3)  the  ((fter-condition  of 
the  patient. 

(a)  AVith  regard  to  the  results  of  the  operation.  I  may,  I  think,  fairly 
still  take  the  statistics  of  Dr.  Halm,  of  Berlin,*  whose  wide  experience 
and  special  opportunities  in  this  branch  of  surgery  are  well  known. 
They  appear  to  me  to  be  even  more  discouraging  than  the  earlier  ones, 
taken  from  many  operators,  which  he  collected  previously  (Volkmann's 
Vortn'oje.  1885).  and  which  have  been  most  carefully  examined  by 
Mr.  Butlin  {Oper.  Snri-j.  M'll.  Lis.,  p.  192).  The  cases  are  divided  into 
three  groups — (a)  Extirpation  of  Tumours  from  the  Interior  of 
the  Larynx;  (b)  Unilateral  Resection  of  the  Larynx;  (c)  Total 
Extirpation  of  the  Larynx, 

(a)  Extiriyation  of  Tumours  from  the  Interior  of  tJie  Larynx. 
— B}^  this  is  meant  opening  the  larynx  ('"  laryngo-fissure")  and  scraping 
it  out,  with,  sometimes,  application  of  the  cautery  or  partial  excision  of 
the  cartilages.  Of  the  three  cases,  one  died  on  the  eleventh  da}'  from 
heart-failure  and  pulmonary  thrombosis,  the  patient,  an  unfavourable 
one,  having  urgently  requested  the  operation.  In  the  other  two 
recurrence  took  place,  one  unhappy  patient  hanging  himself. 

(b)  Unilateral  Resection  of  the  Larynx. — Of  six  cases,  two  died 
from  the  operation  :  of  the  fctur  recoveries,  recurrence  took  place  in  one ; 
of  the  three  others,  it  is  stated  that  one  i-emained  free  from  recuiTence 
for  a  few  months  after  the  operation,  and  that  the  two  others  were  dis- 
charged cured,  one  with  slight  indication  of  necrosis. f 

(c)  Total  Extirpation  of  the  Larynx. — Of  six  cases,  onlv  one 
survived  the  operatir)n  and  remained  free  from  recurrence,  this  case 
being  a  brilliant  triumph,  as  far  as  it  goes — over  seven  years  having 
elapsed  since  the  operation.  While  it  is  only  just  to  Dr.  Hahn  that  I 
should  remind  my  readers  that  these  are  his  earliest  cases,  published 
with  most  creditable  candour,  it  is  also  right  that  we  should  remember 
that  these  are  the  results  of  a  man  who  has  had  very  special  opportunities, 
and  who  had  been  working  at  the  subject  for  eight  years.  The  outlook 
of  the  operation  appears  to  me  to  be  extremeh"  gloomy. 

Dr.  isewman  (Mai.  Dis.  of  Throat  and  Nose,  1892,  p.  124),  quoting 
from  Walssermann,  who  has  collected  219  cases  of  operation,  states  that 
out  of  1 20  cases  of  complete  removal  of  the  larjaax,  only  eight  cases  are 
recorded  in  which  the  patient  remained  well  over  three  years  after  the 
operation. 

Graf,  writing  in  1 897,  gave  (Journal  of  LaryiKjology,  August)  the 
results  of  the  last  thirteen  years"  work  by  v.  Bergmann.  In  this  time 
that  well-known  surgeon  had  operated  on  fiftj'-six  cases  of  malignant 
disease  of  the  larynx.     Twenty-eight  were  cases   of  total,  nineteen   of 


*  A  translation  of  his  manuscript  -will  be  found,  in  the  Journal  for  Laryngolofiy  and 
Rhinolofjy,  3Iay  1888.     Carcinoma  laryngis  is  the  only  term  used  for  malignant  disease. 

t  A  case,  for  a  time  most  successful,  by  this  operator,  on  a  well-known  English 
barrister,  is  recorded  bj'-  Sir  F.  Semon,  Clin.  Soc.  Trans.,  vol.  xx.  p.  44. 
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unilateral  laiyngectoniy ;  and  in  nine  ca.ses  partial  excision  Avas  per- 
formed. Two  cases  of  radical  cure  are  claimed  out  of  the  twenty-eight 
complete  laryngectomies,  one  other  patient  being  alive  and  well  nine 
months  after  the  operation;  out  of  the  nineteen  unilateral  laryngectomies, 
and  the  nine  cases  of  partial  excision,  in  each  four  patients  are  claimed 
to  have  recovered  completely.  Kutsch  (Deut.  Zeitsch.  f.  Chir..  1899, 
Bd.  i.  S.  484)  speaks  of  ••  recovery  as  very  doubtful."  Lendziak  (Die 
hosariir/e  Geschiriilde  <L  KeJiJJiojrfes,  AViesbaden,  1897)  tabulates,  from 
1873  to  1894,  188  cases  of  laryngectomy  for  carcinoma.  The  results 
are  as  follow: — (i)  Recurrence,  32*45  per  cent.;  (2)  Relative  cure  (less 
than  three  years),  &g  per  cent. ;  (3)  Definite  cure  (three  years  or  more), 
5-85  per  cent.;  (4)  Death,  447  per  cent.  Schmiegelow  (Ann.  des  Mai. 
de  V Oreille,  dii  Larynx,  &c.,  April  1897)  ^^^^  tabulated  fifty  cases  of 
total  laryngectomy,  from  1890  to  1 897,  and  these  still  later  statistics  are 
more  encouraging.  His  table  shows  (i)  Recurrence,  20  per  cent,  (a  fall  of 
1 2  per  cent,  from  Lendziak's  table) ;  (2)  Relative  cure,  48  per  cent,  (a  rise 
of  14  per  cent,  from  Lendziak's  table);  (3)  Definite  cure,  10  per  cent, 
(nearly  double  that  of  Lendziak's  table);  (4)  Death,  22  per  cent,  (one-half 
that  of  Lendziak's  table).  I  have  taken  the  three  last  statistics  from  a 
paper  of  Prof.  Keen's  ("  The  Technique  of  Laryngectomy,"  Ann.  of  Sun/., 
July  1899).  Prof.  Keen  comments  on  these  statistics  as  follows: — 
"  The  mortality,  it  will  be  observed,  has  been  halved,  and  the  definite 
cures  doubled,  as  compared  with  Lendziak's  statistics."  I  am  afraid 
that  this  is  putting  the  results  of  laryngectomy  in  too  favourable  a  light. 
Granting  that  the  statistics  of  Schmiegelow  have  been  correctly  tabulated, 
and  the  results  from  them  truthfully  drawn,  there  is  no  getting  over  the 
fact  that  laryngectomy  is  an  operation  in  which  a  large  number  of  un- 
successful cases  are  never  made  public*  Secondly,  as  I  have  repeatedly 
said,  it  is  fallacious  and  misleading  to  claim  that  cases  Avhich  have  survived 
the  operation  for  three  years  are  definitely  cured.  Lastlj',  no  notice  is 
taken  in  these  cases  of  the  fact  that,  after  the  removal  of  a  part  like  the 
larynx,  and  after  the  necessary  interference  with  the  parts  adjacent  to 
the  larynx,  the  terms  "  definite  cure,"  "  complete  recovery,'"  must  be  used 
with  especial  carefulness.  It  is  not  here  as  after  the  removal  of  many 
other  malignant  growths.  In  a  distinct  proportion  of  cases  the  patient 
who  recovers  merely  exchanges  one  condition  of  misery  for  another  of 
■discomfort  (see  footnote,  p.  511). 

(/8)  The  after-condition  of  the  jjatient.  This  is  a  most  important 
matter,  and  one  which  should  be  fulh'  explained  to  the  patient.  The 
amount  of  comfort  will  mainly  depend  upon  two  things — (i)  Avhether  half 
or  the  whole  of  the  larynx  has  been  removed;  (2)  whether  much  of  the 
skin  and  soft  ]3arts  has  had  to  be  taken  away,  or  has  sloughed. 

"With  regard  to  the  first  point,  if  only  half  of  the  larynx  has  been 
removed,  the  patient  usually  swallows  early  and  easily,  and  speaks 
■quietly  and  hoarsely,  but  with  very  fair  distinctness,  and  without  any 
need  of  mechanical  aid.  "Where  the  whole  larynx  has  been  taken  away, 
some  such  appliance  as  that  of  Gussenbauer  will  be  required  to  enable 
the  patient  to  make  himself  understood.     In  these  cases  much  difficulty 

*  Taking  this  country  only,  the  very  small  number  of  lai-yngectomies  published  by 
those  who  have  special  opportunities,  and  who  avail  themselves  of  these  opportunities, 
•carries  its  own  tale. 
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is  often  experient't'd  in  kce]iiiif(  open  tlic  upix-r  part  of  the  wound  for 
the  introduction  of  tht'  urtiiicial  larynx.  II',  after  complete  removal, 
the  pharynx  has  been  left  untouched,  the  ])ower  of  swallowing  will  be 
but  little  impaired.  If,  however,  the  surroundino-  soft  parts  have  had 
to  be  widely  i'xtii-])ated,  so  large  a  gap  will  be  left  that  swallowing  may 
be  im])0ssible.  and  it  will  be  necessary  to  feed  the  patient  with  a  tube. 

While,  for  the  present,  it  must  remain  uncertain  how  far  the  after- 
condition  of  the  patient  will  be  better  than  that  foretold  after  the  earlier 
laryngectomies.*  there  is  no  doubt  that  when  the  soft  parts  in  front  of 
the  pliarynx  have  had  to  be  extensively  removed,  the  after-condition  is 
one  of  great  discomfort.f 

E.  JJoes  the  (jeneral  condition  of  the  patient  jnd'tfij  the  operation  ? — 
The  age  of  the  patient  (not  only  to  be  recognised  by  years),  his  power 
of  meeting  and  of  recovery  after  a  very  severe  operation,  the  ])resence 
of  any  liability  to  bronchitis,  broncho-pneumonia,  asthma,  his  capability 
of  assimilating  food,  the  condition  of  his  viscera — e.g.,  kidneys  and 
liver — have  all  to  be  most  carefully  considered;  in  addition  to  such 
points  as  the  disease,  its  rate  of  gro^^i:h,  the  probable  duration  of  any 
ulceration,  whether  it  is  intrinsic  or  extrinsic. 

The  conclusions  to  be  drawn  from  the  above  are,  I  think — (i)  That  the 
operation  is  justifiable  in  the  sarcomata  owing  to  their  smaller  liability 
to  infect  the  glands,  and  to  the  younger  age  of  the  patients,  and  there- 
fore their  d  jri'iori  better  condition;  (2)  that  it  should  be  abandoned  in 
carcinoma,  save  in  intrinsic  cases,  and  the  earlier  stages,  while  the 
gi-OAAi:h  is,  if  not  distinctly  unilateral,  certainly  limited  to  the  larviix — all 
points  which  a  thyrotomy  (p.  507)  will  clear  up. — and  the  patient,  having 
had  all  the  risks  "fairly  put  before  him,  decides  to  undergo  the  operation. 
In  cases  where  an  early  stage  is  found  to  be  present — e.g.,  disease 
unilateral  and  limited  to  the  cords — it  is  probable,  though  more  cases 
are  required  to  decide  the  matter,  that  the  modified  laryngectomy  which 
Mr.  Butlin  (p.  517)  has  so  strongly  recommended  and  successfully 
practised  will  be  found  sufficient.  But  these  early  operations  will 
introduce  questions  very  difficult  to  answer,  (a)  It  has  been  shown 
above  (p.  507)  how  very  difficult  it  is  for  even  skilled  laryngologists  to 
bind  themselves  to  a  decisive  answer  early  in  the  case,  and  to  all  that 
may  come  of  it.  (yS)  Then  it  must  never  be  forgotten  that  removal  of 
the  larynx  is  an  operation  of  great  severity,  liable  to  entail  a  condition 
of  shock  (especially  in  patients  well  on  in  life)  quite  out  of  proportion 
to  the  size  of  the  part  removed.  (7)  Furthermore,  this  operation, 
especially  its  severer  forms,  apart  from  the  question  of  recurrence,  has 
special  risks  of  its  own — e.g.,  septic  cellulitis  and  broncho-pneumonia, — 
and  thus  an  early  operation  may,  if  fatal,  shorten  a  life  materially. 
(8)  Statistics  are  in  such  a  case  especially  unreliable.     Thus,  while  all 


*  Thus,  the  late  Sir  M.  Mackenzie,  at  the  International  Medical  CongiLj.^,  i88i 
(Trans.,  p.  263),  stated  that  -  the  condition  of  a  patient  after  extirpation  of  the  larynx 
is  usually  one  of  great  misery."  Dr.  Cohen,  of  Philadelphia,  holding  the  same  view, 
drew  attention  to  the  importance  of  distinguishing  between  ••recoveiy"  and  mere 
"survival"  after  the  operation. 

t  A  good  illustration  of  this  condition  and  an  idea  of  its  results  are  given  by  Dr.  Cohen 
from  Lauge  (Fig.  1095,  Inter.  E)u-ycl.  of  Surg.,  vol.  v.  p.  776).  He  also  points  out  that 
too  early  attempts  to  use  an  artificial  larynx  only  cause  hfemorrhage,  while  an  apparatus 
which  is  adjustable  at  first,  is  often  rendered  useless  hy  further  cicatrisation. 
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the  successful  operations  are  ]irol)alil>-  published,  many  of  these  have 
loeen  insufficientl.y  followed  up,  while,  on  the  other  hand,  it  is  certain 
that  many  unsuccessful  cases  have  never  been  brought  forward. 

A  palliative  tracheotomy,  as  soon  as  dyspnoea  sets  in,  will  be  the 
wisest  course  in  all  cases  unsuited  to  excision— e.r/.,  advanced  or  extrinsic 
ones— where  this  operation  is  refused,  and  in  cases  where  the  surgeon  is 
in  doubt.  As  the  average  duration  of  life  in  epithelioma  here  is  from 
two  to  two  and  a  half  years,  the  time  still  remaining  after  tracheotomy  may 
be  from  one  to  one  and  a  half  year.  The  fact  must  be  in  no  way  kept  back 
or  made  light  of,  that  the  closing  months  will  be  a  time  of  much  misery.* 
It  will  be  wise  to  prepare  the  friends  for  this  at  the  time  when  the  question 
of  operative  interference,  with  all  its  risks  and  uncertainty,  is  discussed. 

(ii.)  A  few  cases  may  arise  in  which  there  is  no  malignant  disease,  but 
the  laryngeal  cavity  is  destroyed,  and  is  a  constant  soiu'ce  of  discomfort 
and  danger. 

Thus,  in  Dr.  P.  Heron  Watson's  case,!  a  gentleman  aged  36,  palliative  trache- 
otomy had  been  performed  to  relieve  the  ulceration  of  tertiary  syphilis.  The  larynx 
healed,  but  the  puckering  gave  rise  to  a  state  of  things  by  which  some  portion  of  all 
fluid  nutriment  and  saliva  made  its  way  into  the  trachea  and  occasioned  fits  of  spas- 
modic cough.  Feeding  by  the  tube  did  not  prevent  the  saliva  from  passing  down,  and, 
in  almost  every  instance,  on  its  withdrawal  some  fluid  regurgitated,  and  some  part  of 
it  passed  into  the  trachea,  &c.  The  patient  rallied  from  the  operation  for  removal  of 
the  larynx,  but  died  some  weeks  afterwards  from  pneumonia. 

Both  in  this  case  and  one  in  which  lUibio,  of  Madrid,  removed  the  larynx  for  necrosis 
of  the  cartilages  in  a  man  aged  41,  Avith  a  fatal  rcsirlt  on  the  fifth  day.  there  was  great 
debility  before  the  operation. 

With  regard  to  this  group  of  cases.  Dr.  Foulis  remarked :  "  When  the 
breathing  and  voice  are  impeded,  and  the  parts  are  no  longer  capable  of 
distension  by  dilatation,  it  ap})ears  to  me  that  the  diseased  laiynx  may 
be  properly  removed  and  replaced  by  an  artificial  one." 

(iii.)  It  is  just  possible  that  excision  of  the  larjaix  may,  in  the  future, 
be  performed  as  part  of  an  operation  for  removal  of  a  thyroid  gland  the 
site  of  malignant  disease.  In  these  cases,  it  is  well  known  that  removal 
of  the  thyroid  gland  is  often  fatal,  from  interference  Avith  the  recurrent 
laryngeal,  injury  to  Mdiich  is  often  unavoidable.  It  has  been  suggested  j 
that,  in  these  cases,  if  it  will  facilitate  extirpation  of  the  malignant  dis- 
ease, or  if  there  is  reason  to  think  that  the  above-named  nerve  has  been 
injured,  the  larynx  should  be  removed  ;  this  not  only  giving  more  room  for 

*  In  a  few  cases,  as  in  one  which  Mr.  H.  Morris  brought  before  the  Clinical  Society 
CTram.,  vol.  xx. ;  lirit.  Med.  Journ.,  1886,  vol.  ii.  p.  975),  removal  of  the  larynx  may  be 
called  for  after  a  palliative  tracheotomy  has  been  done ;  but,  owing  to  the  downward 
extension  of  the  growth,  the  tracheotomy-tube  becomes  a  source  of  continual  irritation 
and  distress,  though  absolutely  necessary  for  respiration,  and  the  suffocative  cough  and 
dyspucBa  cannot  be  relieved  by  other  means.  The  case  is  alluded  to  again  at  p.  520. 
The  patient,  a  man  of  59,  sank  on  the  eighth  day,  from  exhaustion. 

I  Quoted  by  Dr.  Foulis.  Trans.  Intern.  Med.  Congr..  1881,  vol.  iii.  p.  251. 

X  Dr.  Foulis  (Joe.  mpra  cit..  p.  258)  quotes  briefly  a  case  of  Dr.  Bircher's,  in  which  a 
scirrhous  thyroid  had  been  excised ;  six  mouths  later,  recurrence  took  place,  and  the 
larynx  was  excised  with  part  of  the  gullet.  Death  supervened  in  ten  days  from  pneu- 
monia and  gangrene  of  the  lung.  Prof.  CasscUi  {Intern.  Med.  Congr.,  1S81,  vol.  iii. 
p.  262)  stated  that  he  had  performed  partial  excision  of  the  larynx  in  the  case  of  an 
enormous  myxo-fibro-chondroma.of  the  hyoid  and  larynx,  the  patient  who  was  much 
exhausted,  dying  in  three  days. 


EXCISION   ()1<    Till':    I.AllYNX.  513 

<lealin<;'  with  the  oi'i<^'iii;il  disease,  but  also  for  removing-  a  fertile  source 
of  dyspnoea  and  spasm.  But,  considering  the  age  and  general  condition 
of  these  patients,  it  is  very  doubtful  if  this  suggestion  will  bear  fruit. 

1  would  say  that  I  have  described  here,  and  have  mentioned  at 
}).  516,  several  operations,  because  the  surgeon's  aim  in  attacking 
cancer  here  and  elsewhere  should  be  twofold.  I  have  alluded  at  p.  507 
to  the  need  of  early  exploration  and  of  entire  removal.  To  ensure  this 
the  surgeon  should  not  feel  tied  to  perform  any  set  or  "classical" 
operation,  but,  being  thoroughly  acquainted  with  these,  should  do 
that  which  each  case   recjuires. 

Operation. 

Preliminary  TracJtGotomi/. — If  this  step  be  taken  it  should  be  carried 
out  a  week,  at  least,  before  any  extensive  operation  for  excision.  The 
advantages  are  that:  (i)  The  patient  gets  used  to  breathing  througli 
an  artificial  apparatus.  (2)  The  easier  breathing  will  improve  his 
general  health.  (3)  The  lungs,  being  less  engorged  after  thus  receiving 
air  freely,  will  be  less  likely  to  become  the  seat  of  broncho-pneumonia. 

(4)  When  tracheotomy  has  been  performed  beforehand,  less  time  will  be 
taken  up  by  the  operation,  and  no  blood  will  enter  from  this  source. 

(5)  The  trachea  will  have  become  adherent  to  the  skin,  and  thus  tends 
less  to  fall  away  when  the  lar3aix  is  severed  from  it,  so  preventing 
diffusion  of  discharges,  possibly  septic,  later  on. 

With  regard  to  the  site  of  the  tracheotom}^  it  should  be  low  rather 
than  high,  for,  if  done  high  up,  (i)  it  may  be  too  near  the  seat  of  the 
disease,  and  (2),  a  more  important  point,  if  a  high  operation  be  performed, 
the  lower  end  of  the  excision  wound  will  come  into  parts  infiltrated  and 
altered,  and  thus  difficult  to  distinguish  at  a  very  critical  stage  of  the 
operation.* 

A  low  tracheotomy,  seven  or  ten  days  before  the  larjaigectomy,  is 
always  to  be  performed  in  cases  where  the  breathing  and  lungs  recpiire 
relief.  In  other  cases  operators  have  dispensed  with  tracheotomy  alto- 
gether. On  this  point  Prof.  Keen  (he.  supra  cit.)  writes :  "In  the  case 
which  is  the  basis  of  this  paper  f  I  did  a  tracheotomy  at  the  time  of 
operation,  but  removed  the  tube  at  the  termination  of  the  laryngectomy, 
immediately  closed  the  wound  in  the  trachea,  and  obtained  absolutely 
primary  union.  In  any  future  case  I  am  strongly  of  opinion  that  it  will 
be  better  to  omit  tracheotomy  entirely.  As  I  shall  show,  it  is  not,  in  my 
opinion,  needful,  and  by  omitting  it  we  should  eliminate  one  cause  of 
septic  pneumonia."  And  again,  later  on  :  "  A  further  improvement  can 
be  made  in  the  technique,  viz.,  the  omission  of  any — even  a  temporary 

*  On  this  account  Gussenbauer  prefers  a  high  tracheotomy  with  horizontal  severance 
of  the  trachea  as  the  initial  step  in  laryngectomy,  owing  to  the  fact  that  after  a  pre- 
liminary tracheotomy  the  tissues  become  so  infiltrated  and  matted  that  they  are  less 
readily  recognised,  and  also  complicate  the  detachment  of  the  soft  parts  and  make 
haemorrhage  more  serious.  On  this  point  Mr.  Butlin's  argument,  that  in  patients 
exhausted  by  long-continued  dyspnoea  there  can  be  no  question  that  it  is  essential  to 
success  that  tracheotomy  should  be  performed  some  time  previous  to  the  operation,  will 
carry  great  weight  with  most  surgeons. 

f  The  patient  was  aged  39.  The  growth  was  removed  down  to  the  cartilage  by  a 
thyrotoniy  in  May  1898.  In  September  a  recurrence  was  noticed  to  have  taken  place, 
and  in  October  a  complete  laryngectomy  was  performed.  The  patient  recovered  rapidly, 
and  was  well  in  May  1899. 

33 
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— tracheotomy.  In  my  next  case,  after  dissecting  the  soft  parts  from  the 
larynx  and  upper  trachea  back  to  the  oesophagus  on  both  sides,  I  shall 
place  the  patient  in  the  Trendelenberg  position,  and  deepen  the  narcosis 
to  a  slight  extent.  I  shall  then  divide  the  trachea  transversely,  and  bj^ 
three  sutures,  one  in  the  middle  line  and  one  on  each  side,  I  shall  quickly 
attach  the  tracheal  stump  to  the  skin.  Then  I  shall  introduce  the 
ordinary  tracheotomy-tube  into  the  open  end  of  the  trachea,  instead  of 
through  a  tracheotoni}^  wound,  and  continue  the  anaesthetic  tlu-ough  the 
tube.  In  order  not  to  embarrass  the  operator,  the  flange  of  the  trache- 
otomy-tube should  only  project  at  the  sides,  as  the  usual  wide  upper 
border  of  the  flange  would  interfere  with  access  to  the  parts  at  the 
beginning  of  removal  of  the  larynx." 

The  preliminary  preparation  of  the  patient  as  regards  the  general 
condition,  power  of  assimilating  food,  &c.,  should  be  of  the  most  careful 
kind.  Prof.  Keen  (Joe.  sujrra  cit.)  draws  attention  to  the  need  of  securing 
at  least  partial  disinfection  of  the  mouth,  nose,  teeth,  &c.  The  anaes- 
thetic (the  A.  C.E.  mixture  or  chloroform  being  the  best)  is  given  as 
long  as  possible  b}'  the  mouth,  and  later  on.  when  the  trachea  is  severed, 
through  the  tracheotomy-tube  by  tubing  attached  to  an  inner  tube 
which  fits  exactly — this  plan  keeping  the  surgeon  and  the  administrator 
out  of  each  other's  way.  The  surgeon  must  decide  whether  he  will 
perform  the  operation  with  the  patient  in  the  usual  position,  cutting 
from  above  downwards,  or  with  the  head  and  trunk  in  the  Trendelenberg 
position,  pillows  being  placed  under  the  dorsal  spine,  or  a  chair  under 
the  foot  of  the  table,  the  incision  being  now  made  from  below  upwards. 
Removal  from  above  do\\aiwards,  b}-  leaving  the  division  of  the  trachea 
to  the  last,  is  held  by  some  to  avoid  the  risk  of  the  escape  of  blood  and 
lotions  into  tlie  trachea,  and  thus  to  avoid  any  need  of  using  expensive 
and  sometimes  unreliable*  tampon-cannul^.  A  small  aseptic  sponge 
attached  to  silk  will  suffice  to  keep  the  blood  out  of  the  trachea,  if  placed 
in  this  tube  above  the  tracheotomy-cannula  either  early  in  the  operation 

*  There  is  a  tendency  nowadays  to  dispense  with  the  tampon-cannulte,  different  kinds 
of  which  have  been  introduced  in  order  to  prevent  fluids  entering  the  trachea  and  air- 
passages.  Kocher  has  lately  dispensed  with  them  altogether.  Cannula  %vith  air-  or 
water-tampons  are  liable  to  the  serious  drawbacks  given  below.  On  this  account,  if 
any  be  used,  it  seems  best  to  employ  ordinary  cannulae  surrounded  with  aseptic  sponge. 
Mr.  Butlin  prefers  the  tube  recommended  by  Hahn,  for  these  reasons :  (i)  It  consists  of 
an  inner  and  an  outer  tube,  the  inner  of  which  is  the  longer,  projecting  about  an  inch  and 
a  half  in  front  of  the  shield  so  as  to  render  the  entrance  of  blood  very  unlikely.  In  order 
to  prevent  this  projection  inconveniencing  the  operator,  it  is  made  to  bend  down  parallel 
with  the  trachea  before  it  stands  out  at  a  right  angle  with  the  neck.  (2)  The  outer  tube 
is  partly  covered  with  a  layer  of  compressed  sponge,  previously  soaked  in  iodoform  and 
ether  (i  in  7).  The  sponge  is  fastened  on  by  sutures  and  by  silk  tied  round  both  its  upper 
and  lower  ends.  (3)  About  ten  to  twenty  minutes  after  the  introduction  of  the  tube  the 
sponge  swells  up  from  the  absorption  of  moisture,  and  the  entrance  of  liquids  into  the 
trachea  is  thus  prevented.  While  the  delay  is  an  objection,  this  arrangement  of  sponge 
seems  to  hold  the  tube  more  steadily  in  position  than  the  india-rubber  bag  of  Tren- 
delcnberg's  tampon,  which  is  liable  to  become  slippery,  may  burst  during  the  operation, 
may  allow  the  air  to  escape  and  thus  become  useless,  while,  in  common  with  all  cannula, 
its  introduction  may  be  followed  by  a  stoppage  of  the  breathing.  If  Hahn's  tube  is 
employed,  it  will  be  found  somewhat  difficult  to  adapt  the  right  amount  of  sponge 
exactly  to  the  lumen  of  the  trachea.  The  tube  must  be  so  introduced  as  to  fit  snugly,, 
and  without  any  undue  force  or  pressure. 
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when  tlu'  larynx  is  divided  IVoiii  ulwive  dowiiwai'ds,  or  later  on  when 
tlie  larynx  is  severed  from  the  trachea,  as  will  he  more  convenient  to 
most  oiH'rators.  If  no  tracheotomy  is  performed  either  some  time 
previously  or  inniiediately  before  tlie  operation,  the  median  incision 
being  made,  the  trachea  is  nsually  first  isolated  and  divided,  and  then  a 
laroe  tube  inserted.  Prof.  Keen  strongly  urges  (loc.  supra  cit.)  the  need 
of  using  the  Trendelenberg  position  in  this  and  all  operations  about  the 
ui)per  air-]xissages  ;  one  of  the  chief  reasons  for  tracheotomy  and  the 
employment  of  a  tanipon-cannula  will,  he  hopes,  be  tluis  avoided. 

If  tlie  operation  be  begun  from  above,  an  incision  is  first  made  from 
the  lower  border  of  the  hyoid  bone,  exactly  in  the  middle  line,  vertically 
down  to  the  level  of  the  first  or  second  ring  of  the  trachea,  and  a  second 
at  right  angles  to  the  first,  either  at  the  level  of  the  hyoid  bone  or  across 
the  thyroid  cartilage,  in  either  case  passing  outwards  to  the  sterno- 
mastoids.  The  vertical  incision  should  go  down  to  the  thyroid  and 
cricoid  cartilages  and  trachea,  the  thyroid  and  cricoid  cartilages  being 
carefull^y  severed  in  the  middle  line  with  stout  scissors  or  cutting- forceps, 
the  two  halves  separated  with  retractors,  and  the  interior  examined  to 
see  if  partial  removal  of  the  larjnix  will  be  sufficient.  The  soft  parts 
over  the  thyroid  and  cricoid  are  then  raised  en  onasse  by  inserting  a 
lilunt  dissector  or  raspatorj'  so  close  to  the  cartilages  that  the  peri- 
chondrium itself  is  lifted  up  with  its  relation  to  the  soft  parts  over  it 
undisturbed.  This  separation  is  carried  back  as  far  as  the  middle 
of  the  junction  of  the  larynx  and  pharjnix. 

The  above  method  of  working  ver}^  close  to  the  cartilages  with  a  1)1  unt 
instrument  only  has  the  conspicuous  advantages  of  disturbing  but  little 
the  soft  parts  and  of  causing  but  trifling  haemorrhage.* 

Whei-e  the  parts  do  not  admit  of  the  above  step,  for  instance,  where 
the  cartilages  are  infiltrated,  or  where  the  parts  outside — e.g.,  glands — 
are  found  involved,  and  the  operator  decides  to  go  on  with  the  operation 
(p.  508),  much  severer  steps  are  necessar3^  Flaps  of  skin  and  fascia 
are  reflected,  and  the  larynx  exposed  as  freely  as  possible.  Any  enlarged 
glands  now  seen  should  be  removed,  and  the  crico-thyroid  arteries 
secui'ed.  The  sterno-hyoids,  sterno-thyroids,  and  thyro-hyoids  are  next 
severed  near  the  thyroid  cartilage,  and  the  lateral  lobes  of  the  thyroid 
gland  carefully  separated  in  the  same  way  (vide  infra),  ligatures  being 
tied  at  their  junction  with  the  isthmus,  if  needful.  The  soft  parts  at 
the  sides  which  contain  the  large  vessels,  &c.,  are  now  carefully  retracted, 
and,  the  larynx  being  drawn  first  to  one  side  and  then  to  the  other,  the 
constrictors  are  divided  very  close  to  their  attachments  to  the  cricoid 
and  thyroid  cartilages.  The  introduction  of  an  oesophagus-bougie  maj^ 
facilitate  this  step,  and  save  needless  "  button-holing,"  now  and  later 
on,  if  the  oesophagus  needs  separating  from  the  trachea  [vide  infra). 
The  superior  laryngeal  vessels  are  next  secured  and  divided  as  they  enter 
the  th3T^'o-h3^oid  membrane. f 


*  In  thus  raising  the  soft  parts,  by  keeping  close  to  the  cartilages  of  the  larynx,  care 
should  be  taken  not  to  separate  needlessly  the  soft  parts  from  the  trachea.  Some  of 
these — e.ff.,  the  lateral  masses  of  the  thyroid  gland,  which  are  now  also  detaclied  with  a 
l)lunt  dissector — are  useful  in  preventing  descent  of  the  trachea. 

f  Mr.  Butlin,  quoting  from  Hahn,  advises  that,  in  detaching  the  soft  parrs  at  the  back 
of  the  larynx,  blunt-pointed  scissors  should  be  used  with  a  series  of  short  snips. 
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The  larynx  is  next  detached  from  the  trachea,  the  cricoid,  or  a  small 
circle  of  this,  being  left,  if  possible,  to  give  support  later  on  to  the 
artificial  larynx.*  If,  however,  there  is  any  doubt  as  to  the  extent  of 
the  growth  downwards,  the  division  had  better  be  made  between  the 
rings  of  the  trachea  itself.  The  lower  end  of  the  trachea  is  next  to  be 
carefully  stitched  to  the  skin  with  sterilised  silk  sutures,  and  a  full-sized 
tracheotomy-tube,  made  sufficiently  bulky  by  compressed  gauze  or 
drainage-tube,  is  put  in  to  prevent  blood,  &c.,  descending ;  the  end  of 
the  tulDC  being  closed  with  sterilised  gauze  pledgets  attached  to  silk. 

The  removal  of  the  laiynx  is  next  carried  on  from  below  iip wards, 
especial  care  being  taken,  in  the  separation  of  the  oesophagus  from  its 
connection  to  the  trachea  and  larynx,  not  to  button-hole  it  (Foulis), 
especially  at  its  attachment  to  the  cricoid.  During  this  stage  the  larynx 
is  kept  dragged  forwards  with  vulsellum-forceps  or  a  sharp  hook. 

If,  as  the  dissection  is  being  carried  upwards,  the  larjmgo-pharyngeal 
junction  is  found  to  be  infiltrated,  the  anterior  and  lateral  walls  of  the 
pharynx  must  be  removed  as  well.  Should  the  surgeon  decide  now  to 
remove  the  epiglottis,!  the  knife  must  be  carried  upwards  through  the 
thj'^ro-hyoid  ligament,  so  as  to  pass  between  the  tongue  and  epiglottis, 
its  course  being  controlled  by  the  left  forefinger  passed  into  the  mouth. 
If  the  epiglottis  be  left,  the  knife  is  carried  through  the  thyro-hyoid 
membrane  and  the  thyro-epigiottic  ligaments  as  well. 

As  soon  as  the  larynx  is  removed,  attention  should  be  paid  to  any 
bleeding  points,:]:  and  the  cut  edges  of  the  pharynx  (if  this  has  been 
partly  removed)  stitched  most  carefully  with  numerous  sterilised  silk 
sutures  to  the  soft  parts  at  the  base  of  the  tongue  and  about  the  hyoid 
bone ;  secure  union  being  of  the  utmost  importance  to  prevent  infection 
of  the  wound  by  fluids  from  the  mouth  and,  as  with  the  cut  trachea, 
biirrowino;  in  the  cellular  tissue  of  the  neck. 

The  after-treatment  is  considered  at  p.   519. 


PARTIAL    REMOVAL    OF    THE    LARYNX 

(Figs.  206,  207,  208). 

As  it  is  quite  unsettled  which  operation  will,  in  the  larger  number  of 
cases,  give  the  best  results,  the  following  two  will  be  given  here — viz., 
(A)  Removal  of  half  the  larynx  ;  (B)  Thj-rotomy  and  removal  of  the 
diseased  parts. 

(A)  Unilateral  Jj^xtirpation  of  the  Larynx  may  be  made  use  of  when, 
after  exposing  it,  partially  freeing  it  from  the  surrounding  soft  parts, 
and  slitting  it  open,  it  is  found  that  the  disease  is  limited  to  one  side. 


*  Hahn,  however,  removes  the  cricoid  cartilage  in  complete  extirpation  of  the  larynx, 
as  he  thinks  that,  if  left,  it  interferes  with  deglutition. 

f  "  The  weight  of  testimony  seems  to  indicate  the  propriety  of  sacrificing  the 
epiglottis  in  all  cases  of  carcinoma,  and  in  all  others  in  which  an  artificial  larynx 
is  to  be  used  "  (Cohen). 

J  Numerous  Spencer  AVells's  forceps  and  fine  silk  ligatures  should  be  at  hand, 
oozing  being  checked  by  very  hot  sponges  wrung  out  of  a  mercury  bichloride  solution. 
I  in  4000.  The  wound  should  be  carefully  swabbed  out  with  the  same  solution  at 
intervals  from  first  to  last. 
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Fig.  206.  J 


'I'he  advantao-es  of  partial  removal  at  present  seem  undoubted, 
(i)  The  mortaiitN'  is  less.*  (2)  The  dangers  of  recurrence  are  not 
greater  if  cases  are  properl}-  selected. f  (3)  The  voice  may  be  almost 
perfectly  retained  Avithout  use  of  the  tracheal  cannula.  (4)  Deglutition 
is  completely  presei-ved. 

Mr.  Lennox  Browne  Qloc.  supra  cit.),  in  his  case  of  removal  of  half  of  the  larynx 
(Figs.  206,  207,  208),  having  exposed  it  bj^  sub-perichondrial  raising  of  the  soft  parts, 
divided  the  thyroid  cartilage  with  cutting-forceps, 
removed  the  half  by  («)  thorough  separation  of  the 
attachments  to  the  pharynx  with  the  raspatory  aided 
by  the  knife-handle  and  tinger-nail;  (i)  division  of 
the  thyro-hyoid  membrane  as  close  as  possible  to  its 
thyroid  attachment ;  (t-)  division  of  the  left  superior 
horn  of  the  thyroid  cartilage  at  its  root  by  cutting- 
pliers  ;  (<Z)  division  in  the  middle  line  of  the  cricoid 
cartilage,  in  front  and  behind ;  (e)  the  divided  half 
of  the  larynx  was  then  separated  from  the  first  ring 
of  the  trachea,  and  a  few  nicks  only  were  necessary 
to  remove  it  entire.  The  very  slight  oozing  §  which 
ensued  after  the  removal  of  the  diseased  part  was 
chocked  by  a  light  application  of  the  galvano-cautery, 
which  would  also  destroy  any  possible  fragments  of 
diseased  tissues  not  removed.  The  left  aryt^no- 
epiglottic  fold  was  divided  close  to  the  cartilage  of 
AVrisberg,  and  the  thyro-hyoid  membrane  close  to  its 
thyroid  attachment,  with  the  view  of  impairing  as 

little  as  possible  the  action  of  the  epiglottis.     The  success  of  this  plan  was  completely 
shown  by  the  ease  with  which  deglutition  was  eifected  three  days  later. 

(B)  Thiirotomy  and  Bemoval  of  the  Diseased  Parts. — Mr.  Butlin  {Oper. 
Surg.  Mai.  Dis.,  p.  191)  is  in  favour  of  thus  limiting  the  operation. 
'•  When  the  disease  is  of  very  small  extent,  limited  to  the  true  and 
false  cords  of  one  side,  not  extending  into  the  structures  above  and 
below,  not  even  adherent  to  the  cartilage,  I  believe  the  better  course 
to  pursue  will  be  to  remove  the  diseased  structures  and  a  wide  area  of 
the  surrounding  soft  tissues,  just  in  the  same  manner  as  one  treats  an 


Epithelioma  of  the  left  cord. 
From  a  patient  in  whom  Mr. 
Lennox  Browne  successfully  re- 
moved half  the  larvnx. 


*  Mr.  Lennox  Browne  Qoc.  supra  cit.')  stated  tliat  some  thirteen  orfourteen  cases  had 
then  been  recorded,  and  that  in  only  one  instance  had  there  been  an  immediately  fatal 
result. 

t  Drs.  Hahn  and  Schede  (^Germ.  Sury.  Coiujr..  April  18S4 ;  Land.  Mtd.  Record,  1884, 
p.  358)  showed  that  (i)  this  operation  was  much  less  severe ;  (2)  relapse  was  not  more 
frequent ;  (3)  impairment  of  function  was  much  less.  In  one  of  Schede's  cases  the 
patient  was  a  dentist  ;  he  could,  after  a  while,  dispense  with  any  cannula  and  follow 
his  calling,  his  speech  not  attracting  notice.  As  a  result  of  cicatricial  contraction,  a 
prominent  fold  of  mucous  membrane  had  formed,  immovable,  but  capable  of  performing 
many  of  the  functions  of  the  right  cord,  the  left  moving  up  to  it,  and  thus  forming  a 
rima  glottidis.  In  the  case  of  a  well-known  barrister,  operated  on  by  Dr.  Hahn,  and 
brought  by  Dr.  Semon  before  the  Clinical  Society  QTra7is.,  voL  xx.  p.  44  ;  Srif.  Med. 
Jdurn.,  1886,  vol.  ii.  p.  975),  the  patient  was  able  for  some  time  to  fill  the  position  of  a 
police-magistrate.     After  a  time  the  disease  recurred. 

:j:  This  and  the  next  two  illustrations  will  be  found  in  Mr.  Lennox  Browne's  paper 
(^Jirit.    Med.  Journ.,   Feb.    5,    1887)  and  in  his   book  on  Tlte  Throat   and  its   Bueases 

P-  457- 

§  Only  two  small  vessels  required  torsion — a  happy  result  due  to  the  use  of  the 
raspatory  and  to  keeping  so  close  to  the  cartilage. 
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epithelioma  of  the  lip,  without  insisting  on  the  removal  of  even  one-half 
of  the  thyroid  cai'tilage.     Cartilage,  whether  calcified  or  not,  is  peculiarly 

Fig.  207. 
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Inner  aspect  of  the  portion  removed. 


Fig.  208. 


resistant  to  the  progress  of  cancer,  and  ^\•hen  the  disease  appears  to  be 
adherent  to  it,  it  is  the  perichondrium  wliich  is  affected,  and  onh-  in  the 

rarest  instances  the  cartilage  itself.  Cancer 
of  the  larynx  far  more  often  causes  the 
death  of  the  cartilage  piece  by  piece  than 
infiltrates  it."  While  the  above  remarks, 
coming  as  the}"  do  from  one  who  is  dis- 
tinguished for  his  knowledge  of  malignant 
disease,  and  for  being  one  of  the  few  Eng- 
lish surgeons  who  have  successfully  extir- 
pated half  the  larjnix,  are  entitled  to  every 
respect,  more  cases  are  required  before  it  is 
seen  how  far  this  very  limited  proceeding 
is  justifiable  in  malignant  disease.  Cases 
of  recurrence  after  limited  operations  on 
the  larynx  are  given  at  pp.  513,  517,  and 
there  are  many  others.  Mr.  Butlin  has  on 
two  occasions  practised  what  he  taught.  Thus,  he  relates  (Clin.  Soc. 
Trans.,  vol.  xxii.  p.  94)  two  cases  of  epithelioma  (one  in  a  woman 
aged  27)  in  which  he  successfully  removed  the  disease  without  taking 
away  the  framework  of  the  larvnx. 

"  Tracheotomy  was  performed,  the  first  four  tracheal  rings  were  divided,  and  Hahii's 
tube  was  introduced.  At  the  end  of  twelve  minutes,  when  the  sponge  was  sufficiently 
swollen  to  plug  the  trachea  (p.  514),  the  thyroid  and  cricoid  were  divided,  and  the  two 
sides  held  widely  apart  with  blunt  hooks.  The  exposure  of  the  growth  was  excellcut. 
The  disease  was  much  more  extensive  than  had  been  suspected ;  it  occupied  the  com- 
missure, the  margins  and  under  surfaces  of  both  vocal  cords  and  the  sub-glottic  region, 
and  penetrated  deeply  into  the  adjacent  tissues,  reaching  in  two  places  down  to  the 
cartilage,  but  not  eating  into  its  substance.     I  cut  it  out  very  freely  with  scissors,  then 


Laryngoscopic  view  from  the 
same  patient  four  months  after 
operation. 
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scraped  the  edges  of  tlie  wound  with  ;i  Volknianii's  sharp  spoon,  laying  the  cartilage 
quite  bare.  The  larynx  was  loft  open,  dusted  with  iodoform,  and  plugged  with  iodoform 
gauze.  On  the  following  day,  Ilahn's  tube  was  replaced  by  a  large  silver  tracheotomy- 
tube  wrapped  round  with  iodoform  gauze."  The  patient  was  fed  by  an  india-rubljcr 
tube.  Ten  days  later,  the  sides  of  the  larynx  being  held  apart,  Vienna  paste  was 
applied  to  the  former  seat  of  the  cancer;  this  ])roduccd  some  temporary  irritation, 
which  soon  subsided,  but  Mr.  Butlin  doubts  whether  any  good  was  effected,  owing  to 
the  difficulty  of  keeping  the  parts  free  from  mucus  and  saliva.  Three  weeks  after  the 
operation  the  tracheotomy-tube  was  removed.  In  the  other  patient  a  similar  operation 
was  performed,  but  the  cricoid  was  not  divided ;  "  the  exposure  was  as  good  as  could 
have  been  desired."  The  Hahn's  tube  was  removed  the  day  after  the  operation,  but  not 
replaced  by  another  tube.  Mr.  Butlin  kindly  informs  me  (.June  1S95)  that  "both 
these  cases  were  well  more  than  three  years  after  operation." 

The  chief  explanation  of  tliis  very  hap]\v  re.sult  is  the  fact  that  tlie 
disease  in  each  case  was  of  limited  extent.  The  first  patient  was  ahle 
to  speak  in  a  hoarse  voice,  the  second  in  a  hoarse  whisper.  Micro- 
scopical examination  of  fragments  previously  removed*  had  proved  the 
existence  of  epithelioma. 

After-treatment. — All  hseniorrhage  being  arrested,t  one  or  two  sutures 
may  be  placed  at  the  ends  of  any  transverse  incision,  but  the  vertical 
incision  should  be  left  widely  open  for  drainage,  the  wound  being  lightly 
packed  with  strips  of  iodoform  gauze  wrung  out  of  carbolic  acid  lotion 
(i  in  20).  The  dressings  should  not  be  changed  too  frequently,  and,  at 
each  renewal,  the  wound  should  be  carefully  swabbed  out  with  some 
antiseptic  solution  and  cleansed  with  sterilised  camel's-hair  brushes. 
Thiersch,  to  prevent  lung  infection,  keeps  the  head  low  for  the  first  few 
days.  Prof.  Keen  (loc.  stqira  cit.)  kept  his  patient  in  the  Trendelenberg 
position  (by  placing  a  chair  under  the  foot  of  the  bed)  for  one  day.  On 
the  second  day  the  bed  was  lowered  into  the  horizontal  position,  and  on 
the  third  day  the  patient  sat  up  with  a  bed-rest.  The  trachea  should  be 
kept  well  plugged.  Mr.  Butlin  advises  that  an  ordinary  tracheotomy- 
tube  covered  with  iodoform  gauze  be  substituted  for  the  compressed 
sponge  at  the  end  of  twenty-four  hours.     The  gauze  should  be  suffi- 


*  It  is  noteworthy  that,  in  the  next  paper  to  Mr.  Butlin's,  Dr.  Newman  sounds  the 
follo\ving  note  of  warning  as  to  a  possible  result  of  iutra-laryugeal  removal  of  bits  of 
growth  for  examination :— "  'While,  on  the  one  hand,  intra-laryngeal  excision  for  micro- 
scopic purposes  clears  up  the  diagnosis  in  carcinoma,  it  also  exposes  the  patient  to  very 
serious  dangers  by  increasing  the  rapidity  of  secondary  new  formations.  The  incision 
of  a  cancerous  growth,  or  its  partial  removal,  has  justly  been  regarded  as  a  most 
dangerous  procedure,  probably  because  the  absorption  of  the  infective  material  takes 
place  rapidly  from  a  wounded  surface.  For  instance,  judging  from  my  own  experience 
of  other  similar  cases,  I  should  say  that  neither  in  Case  2  nor  3  would  the  lymphatic 
glands  have  become  involved  for  months  had  I  not  removed  portions  of  the  growth 
with  forceps.  In  both  instances  the  tumour  was  limited  in  size,  and  in  both,  withm  a 
veiy   short    time   after   the  intra-laryngeal  operation,    the   lymphatic   glands   became 

involved While  conscious  of  the  value  of  removing  portions  of  a  laryngeal 

neoplasm  for  diagnostic  purposes,  I  desire  to  express  my  strong  conviction  that  it 
should  not  be  resorted  to  in  cases  suspected  to  be  cancer  unless  the  patient  is  willing  to 
have  a  radical  operation  performed  immediately  after  the  diagnosis  is  completed."  A 
correspondence  on  the  relation  of  intra-laryngeal  surgeiy  to  malignant  disease  of  the 
larynx  will  be  found  in  the  Brit.  Med.  Joiirn.,  1887,  vol.  ii. 

t  Iodoform  itself  must  not  be  used  too  freely  or  too  often,  as  iodoform  poisoning  may 
here  develop  very  quickly. 
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Fig.  209. 


ciently  thick  to  stop  any  discliarges  getting  into  the  trachea,  and  should 
be  changed  once  a  day.  It  is  veiy  important  to  keep  tlie  wound 
sweet  and   clean   to  prevent  the   pneumonia   which   has   so  frequently 

proved  fatal  after  excision.  The  inspired 
air  should  be  charged  with  antiseptic 
vapours.  Nourishment  must  be  supplied, 
for  the  first  week,  or  until  the  wound  is 
consolidated,  by  a  soft  tube  *  jDassed  either 
by  the  nose  or  mouth,  and,  if  it  is  desir- 
able to  retain  this,  it  Avould  be  well  to 
make  trial  of  this  method  before  the  ope- 
ration. Feeding,  save  for  just  the  first  few 
hours,  by  enemata  alone  is  not  reliable, 
considering  the  debilitated  condition  of 
these  patients,  and  the  profound  shock 
which  often  accompanies  this  most  serious 
operation. 

The  temperature  of  the  room  must  be 
from  65°  to  70°.  A  layer  of  moistened 
gauze  should  be  kept  over  the  trache- 
otomj'-tube,  when  this  is  retained.  When 
the  wound  has  become  firm,  the  patient 
should  be  encouraged  to  take  some  solid 
food  by  the  mouth,  liquid  food  thus  taken 
having,  always,  a  gTeater  tendency  to  get 
into  the  trachea. 

The  silk  sutures  unitino-  the  cut  trachea 
and  the  pharj-nx  to  the  skin  and  soft 
parts  must  be  removed  as  early  as  pos- 
sible. This  will  be  rendered  difiicult  by 
the  puckering-in  and  retraction  of  the 
wound  area,  which  soon  makes  them 
inaccessible.  If  left  to  themselves  they 
will  come  away  very  tediously.  Prof. 
Keen,  on  this  account,  recommends  the 
use  of  chromic  gut  or  kangaroo  tendon. 

In  about  a  month,  an  artificial  larynx 
may  be  fitted,  in  those  cases  where  tliis  is 
possible  (vide  infra).  Of  these  the  chief 
forms  are  Gussenbauer's.  and  Irvine's 
modification  of  this. 

After  partial  removal  of  the  larj'nx,  the 
patient  will  be  able  to  dispense  with  the 
cannula,  and  to  take  food  by  the  mouth 
within  a  few  days  of  the  operation. 


Dr.  Foulis's  modification  of  Gus- 
senbauer's artificial  larynx.  A 
phaiyufjeal  tube  is  seen  above. 
B,  A  tracheal  cannula,  the  two 
liaviug  apertures  by  which  they  can 
be  passed  through  each  other  and 
admit  a  free  current  from  below 
upwards.  c,  An  adjustable  plate 
carr}ing  a  vibratorj'  reed.  This  is 
detachable  to  allow  of  its  being 
cleansed  from  mucus,  being  pushed 
in  and  out  like  a  table-drawer.  The 
apparatus  being  in  position,  the  ex- 
piratory current,  on  its  way  to  the 
mouth,  sets  the  reed  in  vibration, 
and  the  tone  thus  produced,  broken 
with  articulate  speech,  is  mono- 
tonous, modulation  being  impracti- 
cable.    (Mackenzie.) 


*  In  a  case  of  total  excision  of  the  larynx  by  Mr.  Morris  (^Clin.  Soc.  Tram.,  vol.  xx, 
P-  37))  feeding  \vith  an  oesophageal  tube  became  uece.ssary  about  the  second  day  0'i\-ing 
to  nutrient  eueniata  not  being  retained.  The  patient  took  the  strongest  aversion  to  the 
tube,  and  Mr.  Morris  thought  that  the  depressing  influence  upon  the  patient  due  to  the 
loss  of  power  of  swallowing,  and  the  prospect  of  having  to  submit  to  the  use  of  the  tube 
for  some  time,  was  not  to  be  exaggerated. 


Kxi'isiuN  ui"  Tiu:  i..vi:ynx. 

Fui.  2IO. 
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Gussenbauer's  aititicial  larynx.*  (Park,  Ann.  of  Surg.,  Jan.  1886.)  a,  A  large 
tracheal  tube  wiili  rings  below,  corresponding  to  the  natural  flexibility  of  the  trachea. 
Through  its  front  plate  and  through  an  opening  on  its  upper  curvature  passes  a 
pharyngeal  tube  (B),also  made  flexible  or  not,  according  to  the  case,  with  an  opening 
on  its  lower  curved  surface,  so  placed  that  a  stream  of  air  maj-  play  freely  througli 
both  tubes,  even  though  the  external  outlet  be  closed.  The  upper  end  of  the 
pharyngeal  tube  lodges  behind  and  below  the  epiglottis  (if  left),t  or  behind  and  belov.- 
the  base  of  the  tongue.  Around  it  the  oesophagus  granulates  and  closes,  so  that, 
when  heahng  is  complete,  the  only  passage  from  the  pharj-nx  into  the  trachea  is  by 
way  of  the  metal  tube.  In  order  that  fluids  and  solids  may  not  pass  througli  this, 
an  obturator  (c)  is  provided,  which  is  passed  through  the  external  opening  and  up 
through  the  tube,  so  that  its  rounded  upper  end  plugs  the  upper  end  of  the  pharyn- 
geal opening,  thus  preventing  the  passage  of  anything  into  the  trachea.  But  since 
this  would  also  shut  off  the  air,  the  obturator  is  attached  below,  not  to  a  solid  plug, 
but  to  a  ring,  as  seen,  which  fits  accurately  into  the  external  opening  of  the  instru- 
ment, through  which  the  patient  breathes  as  long  as  the  plug  is  worn.  Except  at 
mealtimes  a  simple  stopper  (e)  is  worn,  so  that  at  all  other  times  he  breathes 
naturally  through  the  nose  and  mouth.  After  a  time,  bj-  education  of  the  muscles, 
the  upper  end  of  the  tube  is  protected  during  deglutition,  and  patients  learn  to 
swallow  readily  without  the  obturator.  A  substitute  for  the  vocal  cords  is  provided 
by  a  free  metal  reed,  plaj-ing  freely  in  a  movable  slotted  bar  (d).  This  movable 
bar  carrying  the  reed  has  an  external  lever,  by  which  the  wearer  can,  with  a  touch 
of  the  finger,  throw  it  in  and  out  of  the  air-current,  and  thus,  as  it  were,  volun- 
tarilj-  open  or  close  the  glottis.  The  sound  thus  produced  by  the  reed  in  the  air- 
current  is  converted  by  the  articulating  parts  above  into  distinct  speech,  the  voice, 
though  a  monotone,  being  a  perfect  voice,  save  in  pitch. 

*  Dr.  G.  Fowler  QAtner.  Joiirn.  Med.  Sci..  1889.  p.  369)  advises  that  this  should  be  made 
of  aluminium  rather  than  silver  or  hard  rubber,  on  account  of  the  lightness  of  the 
former  metaL 

■f-  Originally  a  substitute  for  the  epiglottis  was  provided,  maintained  erect  by  a 
watch-spring  weak  enough  to  yield  readily  to  the  descent  of  the  base  of  the  tongue  iu 
deglutition.  This  has  been  found  unnecessary  and  rather  in  the  way.  Dr.  Cohen, 
of  Philadelphia  {Intcrnat.  Encycl.  Sury..  voL  v.  p.  777),  figures  an  instance  of  the  very 
complicated  apparatus  which  will  be  required  when  the  anterior  wall  of  the  oesophagus 
has  been  removed.  As  I  have  stated  above,  the  tendency  at  the  present  day  is  to 
dispense  with  the  different  kinds  of  artificial  larynx.  I  would  here  acknowledge  my 
obligations  to  Dr.  Cohen's  clear  and  practical  article. 
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In  an  interesting  case  under  the  care  of  Dr.  Macdonald  and  Mr.  Symonds  (C?m.  Soc. 
Trans.,  vol.  xxii.  p.  253),  the  patient,  after  complete  laryngectomy,  could  speak  in  a 
loud,  though  rough,  voice  which  was  not  monotonous.  This  was  produced  by  the 
vibration  of  two  folds  of  raucous  membrane  of  the  pharynx.  The  patient  could  speak 
better  without  than  with  an  upper  tube,  but  the  latter  was  necessary  to  keep  the  channel 
open.  The  dates  in  this  case  are  as  follows.  The  left  half  of  the  larynx  was  removed 
Oct.  1888,  an  uninterrupted  recovery  taking  place.  Dyspnoea  soon  after  appeared, 
requiring  tracheotomy,  Dec.  16.  It  was  found  that  the  right  side  of  the  larynx  was 
attacked  by  rapid  and  extensive  growth,  and  the  larynx  was  completely  extirpated, 
Dec.  22,  seven  weeks  after  the  first  operation.  The  recovery  was  again  an  excellent 
one.  June  19,  1889,  a  growth  the  size  of  a  hen's  egg  occupied  the  lower  half  of  the 
right  anterior  triangle.  July  5,  it  is  reported  that  the  patient  appeared  to  have  but  a 
few  weeks  to  live. 

Great  difference  is  presented  in  the  toleration  of  these  appliances. 
In  some  instances  they  give  little  trouble,  and  are  used  with  great 
comfort.  Some  subjects  bear  the  naked  apparatus  well,  but  cannot 
tolerate  the  phonal  reed,  which  may  impede  respiration,  may  become 
obstructed  with  desiccated  mucus,  and  may  yield  a  tone  to  every  breath 
of  expiration.  Some  abandon  them  altogether,  and  stick  to  the  simple 
tracheal  cannula.*  In  some  instances  saliva,  mucus,  and  food  will  get 
into  the  tubes  and  descend  into  the  trachea.  Some  patients  prevent 
the  escaj)e  of  food  by  plugging  the  upper  orifice  when  they  eat.  This 
fills  the  place  of  the  obturator,  c,  Fig.  210. 

AVith  i-egard  to  those  cases  where  no  artificial  larynx  can  be  worn, 
I'rof.  Keen  rightly  remarks,  "  The  possession  of  voice  is  nothing  when 
compared  with  a  speedy  recovery  and  a  greatly  diminished  danger  of 
a  fatal  result."  As  a  rule  such  patients  can  make  themselves  under- 
stood when  the  listener  is  close  to  them  and  the  room  quiet.  A  small 
slate  or  pad  is  also  easily  carried  by  the  patient. 

Dangers  and  Causes  of  Death. 

I.  Shock.  2.  Exhaustion.  Either  of  these  is  rarely  met  with,  save 
when  the  hfemorrhage  has  been  severe.  3.  Suffocation  from  blocking 
of  the  tube  during  the  first  few  days.  4.  Lung  trouble — viz.,  broncho- 
pneumonia, purulent  bronchitis,  &c.  This  is  the  most  frequent  cause  of 
death,  from  the  passage  of  food,  blood,  &c.,  down  the  trachea  in  spite 
of  careful  plugging.!  Dv.  Cohen  thinks  that  the  period  of  danger 
from  lung  complications  does  not  last  over  two  weeks,  and  that  if  the 
patient  survive  this  date  he  is  tolerably  secure  up  to  the  fourth  month, 
when  death  from  recurrence  begins  to  be  imminent.  5.  Septic  cellu- 
litis, mediastinitis,  &c.,  only  to  be  met  by  the  most  unremitting  use  of 
antiseptic  precautions.  6.  Secondary  hgemorrhage.  This  occurred  in 
Dr.^  McLeod's  case  (loc.  supra  cit.),  on  the  fifth  day,  causing  death 
i-apidly.  Its  source  could  not  be  detei-mined.  The  disease  was  extensive. 
7.  In  two  cases,  certainly,  of  partial  excision  of  the  larynx,  stenosis  has 
followed  (A7m.  of  Surg.,  1891,  vol.  xiii.  p.  66). 

*  This  must  be  worn  from  time  to  time,  according  to  the  risk  of  contraction. 

t  If  the  patient  have,  previous  to  the  operation,  any  bronchitis,  these  fatal  lung 
complications  are  especially  likely,  the  bronchitis  running  on  into  broncho-pneumonia. 
For  this  reason  Billroth  {Clin.  Surf/.,  p.  134)  urges  in  such  patients  that  every  attempt 
should  be  made  to  improve  the  bronchitis,  a  preliminary  tracheotomy  being  performed 
if  needful. 
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^Vhile  tlicso  pao-es  are  passing  thruugli  the  press,  the  second  edition 
of  Mr.  Butlin's  dj>eratice  Treatment  of  Mdlujuavt  JHt^eascs  has  come 
into  my  hands. 

The  following  conclusions  of  his  on  operations  for  malignant  disease 
of  the  larynx  will  be  read  with  much  interest : — 

'■  Eiido-laryiigcal  operations  are  only  iiulicated  in  these  cases  in  which  the  disease  is 
very  limited  in  extent,  very  superficial,  and  in  which  there  are  very  urgent  reasons 
against  opening  the  larynx. 

"Thyrotomy  is  the  operation  for  all  cases  of  carcinoma  in  which  the  disease  is 
limited  to  the  interior  of  the  larynx.  It  is  seldom  necessary  in  such  cases  to  remove 
any  of  the  framework  of  the  larynx,  unless  the  disease  is  situated  at  the  back  of  the 
larynx.  It  suffices  to  scrape  or  cut  away  the  face  of  the  cartilage  beneath  the  base  of 
the  disease. 

"  In  those  rare  cases  in  which  intrinsic  carcinoma  is  associated  with  atfection  of  the 
cervical  glands,  it  is  better  to  remove  the  glands  by  a  separate  operation. 

'•  Thyrotomy  is,  to  my  mind,  a  safer  and  more  satisfactory  operation  than  the  various 
modifications  of  pharyngotomy  for  removal  of  cancer  of  the  epiglottis  and  aryepiglottic 
folds,  ice.  It  allows  of  better  exposure  of  the  disease,  and  of  greater  certainty  in 
dealing  with  it,  and  it  appears  to  be  less  dangerous  to  life. 

■•  Partial  excision  of  the  larynx,  either  of  one  half,  or  an  atypical  operation  adapted 
to  the  extent  and  character  of  the  disease,  is  suitable  to  cases  in  which  the  disease  is  of 
greater  extent  than  could  be  dealt  with  satisfactorily  by  thyrotomy  and  removal  of  the 
soft  parts.  It  is  also  indicated  in  those  cases  in  which  recurrence  has  followed  rapidly 
on  a  carefully  executed  thyrotomy. 

••  Total  extirpation  of  the  larynx  is  very  seldom  performed  in  this  country,  and  is 
losing  favour  in  other  countries.  If  the  disease  is  too  extensive  to  be  treated  by 
partial  laryngotomy,  the  prospect  of  success  from  an  operation  is  exceedingly  bad. 
The  operation  itself  is  very  dangerous  to  life.  The  patient  is  much  more  liable  after  it 
to  affections  of  the  lungs,  particularly  to  fatal  pneumonia  ;  and  the  mutilation  caused 
by  the  operation  is  often  so  considerable  that  the  patient's  lot  is  very  unenviable. 

"  The  operations  which  are  suitable  for  the  removal  of  carcinoma  are  equally  suitable 
for  the  removal  of  sarcoma. 

•■  The  most  promising  cases  of  carcinoma  for  operation  are  those  in  which  the  disease 
is  of  intrinsic  origin,  situated  on  the  vocal  cord,  near  its  anterior  end,  and  is  of  small 
extent  and  not  deeply  fixed.  And  the  best  patients  are  those  who  are  otherwise  in 
good  health,  and  particularly  those  who  are  not  subject  to  bronchitis.  Sarcomata  of 
small  size  and  of  intrinsic  origin  are  probably  equally  promising  for  operation. 

"  Cancers  of  extrinsic  origin  arc  always  much  less  favourable  for  operation.  The 
mere  removal  of  the  disease  is  more  dangerous  to  life ;  while  the  greater  local  malig- 
nancy of  the  disease,  and  the  early  disposition  to  affect  the  lymphatic  glands,  render 
the  prospect  of  cure  very  remote. 

••  I  believe,  in  these  cases,  it  is  better  to  limit  the  operation  to  the  larynx,  and  to 
remove  the  lymphatic  glands  if  they  are  enlarged,  through  a  separate  incision,  two  or 
three  weeks  after  the  removal  of  the  cancer  of  the  larynx." 


CHAPTEll    XIII. 
OPERATIONS    ON    THE    THYROID    GLAND. 

REMOVAL     OF     THE     THYROID      GLAND,*     PARTIAL     AND 

COMPLETE. 

Indications. 

I.  Failure  of  previous  treatment  and  increase  of  the  broncliocele, 
leading  to — 2.  Dyspnoea  sufficiently  constant  to  prevent  the  patient  from 
following  any  active  employment,  or  one  of  a  sedentary  kind  which 
involves  stooping  of  the  neck  and  head.  3.  The  existence  of  tracheal 
stridor,  especially  if  accompanied  by  enlargement  of  the  isthmus  (see  p. 
529),  or  extension  of  the  lobes  laterally  or  downwards. 

I  have  met  vrith  several  excellent  cases  of  lateral  compression  of  the  trachea  by  the 
thyroid.  The  first  patient  was  sent  to  me  by  Dr.  Fraser,  of  Eomford,  nine  years  ago. 
Here  the  marked  tracheal  stridor,  breathlcssness  on  any  exertion,  but  only  weakened 
voice,  were  accounted  for  by  the  ^vindpipe  being  in  this  case  a  well-defined  instance 
of  "the  scabbard  trachea,"  the  tube  being  bluntly  keel-like  in  front,  with  concave 
surfaces  from  the  strap-like  pressure  of  the  enlarged  isthmus.  The  sides  of  the  thyroid 
cartilage  showed,  from  the  same  cause,  very  marked  concavities.  A  good  recovery 
followed  removal  of  the  isthmus  and  one  lateral  lobe,  and  the  patient,  instead  of  being- 
a  nervous,  exacting  invalid  at  home,  was  able  to  take  up  work  as  a  nurse  in  one  of  the 
London  hospitals. 

4.  Attacks  of  sudden,  suffocating  dyspnoea. 

It  is  not  yet  sufficiently  recognised  by  the  profession  that  a  bronclio- 
cele, whether  it  be  moderate  in  size  or  large,  may  from  some  sudden 
engorgement  or  rupture  of  its  vessels  cause  urgent  and  fatal  dyspncea. 
A  tirst  attack  may  here  only  herald  in  the  end.t 

The  following  may  be  quoted  to  prove  that  the  above  danger  is  well 
founded  : — 

*  A  distinction  must  always  be  made  in  these  operations  between  removal  of  parts  of 
the  thyroid  itself  and  that  of  encapsulated  adenomata  in  it  (p.  543),  however  large. 

f  Thus,  in  one  case,  a  woman  ^vith  a  bronchocele  which,  as  far  as  was  known,  had  not 
given  previous  trouble,  waking  out  of  sleep  suddenly,  was  terrified  by  seeing  her  little 
child  playing  about  the  room  with  a  piece  of  wood  taken  alight  from  the  fire.  Most 
urgent  dyspncEa  set  in,  and,  before  surgical  relief  could  be  given,  death  took  place  from 
suffocation.  In  another  case,  that  of  a  woman  the  subject  of  a  bronchocele,  and  strain- 
ing violenth'  in  the  throes  of  parturition,  similar  dyspnoea  set  in  as  rapidly,  and  with 
the  same  result. 
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Dr.  Hurry  {Ldiicct.  M.ircli  19,  1887)  relates  tlie  case  of  a  girl,  aged  ij,  the  .subject  of  a 
moderate  goitre.  Dyspnoea  was  first  complained  of  on  Nov.  3.  On  Nov.  7,  dyspnuea 
was  urgent,  and  tracheotomy  was  called  for.  The  operation  gave  very  little  relief,  and 
death  followed  an  hour  and  a  half  later.  The  neerojjsy  showed  a  moderately  large  goitre, 
the  two  lobes  of  which  entirely  encircled  the  trachea  and  reduced  the  lumen  to  a  narrow 
slit,  to  which  the  traclicotomy  wound  did  not  ([uite  reach. 

])r.  HuiTv  o-ives  tlie  following  iiigviiions  explanation  of  the  insidious- 
ness  and  nroeney  of  the  dyspnoea  in  these  cases  :  Owing  to  the  slowly 
progressive  enlargement  of  the  thyroid  the  d^-spna-a  at  first  is  slight ; 
one  day  some  extra  exertion  calls  into  play  the  additional  muscles  of 
respiration — e.<j.,  sterno-mastoid,  sterno-thyroid,  sterno-hyoid, — which, 
pressing  on  the  trachea,  still  further  close  its  lumen,  already  narrowed 
by  the  slowly  progressive  growth.  This  brings  about  additional 
dyspnoea,  and  so  inditces  more  vigorous  contraction  of  the  inspira- 
tory muscles,  and  so  further  closure  of  the  trachea,  and  finally  fatal 
dyspnoea. 

Dr.  Dewes  QBrit.  Med.  Journ.,  Jan.  18,  1879,  p.  84)  records  the  case  of  a  patient 
who  was  found  by  the  Coventry  police  apparently  dying  of  suffocation.  On  his  ad- 
mission into  the  hospital  a  large  bronchocelc  was  found,  and  a  free  median  incision  was 
made  by  Mr.  Read  down  to  the  tumour.  The  breathing  at  once  improved  and  soon 
became  natural,  the  tumour  decreased  in  size,  and  all  went  well  till  the  evening  of  the 
seventh  daj^,  when  the  dyspncea  suddenly  returned,  the  tumour  again  enlarging,  and  the 
patient  dying  in  two  or  three  minutes.  It  was  found  at  the  necropsy  that  in  the  last 
agony  the  posterior  part  of  the  tumour  had  broken  down,  giving  rise  to  a  large 
extravasation  of  venous  blood,  pressing  on  the  respiratory  nerves.  "  The  only  part  of  the 
trachea  at  all  approachable  was  under  the  manubrium  sterni,  where  it  was  covered  by 
the  innominate  artery." 

I  wish  to  draw  attention  to  another  fact,  that  extravasation  may 
take  place  suddenly  into  a  bronchocele,  and  thus  produce  urgent 
dyspnoea. 

In  1885  a  woman,  aged  44,  came  under  my  care  with  enlargement  of  the  thyroid,  the 
right  half  having  been  increasing  in  size  for  some  years,  but  her  chief  trouble  was  due 
to  a  swelling,  in  the  position  of  the  isthmus,  of  the  size  of  a  small  orange.  This  had 
existed  about  a  year,  but  had  suddenly  increased  in  size,  while  the  patient  was  singing, 
six  months  before.  The  patient's  voice,  originally  an  alto,  was  now  hoarsa  and  gruff. 
and  of  very  small  compass.  Removal  of  the  isthmus  showed  that  this  was  occupied  by 
a  cyst,  containing  in  the  centre  firm  coagulum.  Two  years  later,  when  the  patient  was 
last  seen,  the  right  lobe  had  subsided  to  the  size  of  its  fellow,  but  the  voice  was  still 
deep  and  somewhat  hoarse. 

Occasionally  it  may  be  an  accessory  thyroid,  not  the  main  gland 
itself,  which  is  the  cause  of  the  dyspnoea,  and  perhaps  of  death.  Such 
a  case  is  recorded  and  illustration  is  given  by  Mr.  Bland  Sutton 
{Lancet,  vol.  i.  1895,  p.  462). 

A  man,  set.  36,  was  found  lying  on  his  back  in  a  street  adjoining  the  Middlesex  Hospital, 
apparently  in  a  fit.  When  brought  in  by  the  police  he  was  dead.  At  the  necropsy  an 
accessory  thyroid  embedded  in  a  thick  fibrous  capsule  was  found  firmly  fixed  to  the 
trachea  in  the  neighbourhood  of  the  fourth  to  the  ninth  cartilages.  Though  only  about 
the  size  of  a  dove's  egg,  it  had  severely  compressed  the  trachea  and  caused  the  fatal 
dyspnoea. 

It  will  be  well  at  this  point  to  advise,  in  those  cases  where  treatment 
is  suddenh-  and  uroentlv  demanded  for  goitres  threateninsf  suffocation  : 
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(i)  If.  as  is  very  possible,  the  surgeon  is  short-handed,*  and  no  adequate 
preparations  have  been  made,  it  will  be  wiser  to  slit  the  deep  cervical 
fascia,  especially  in  cases  where  this  is  well  developed,  freely  in  the 
middle  line,  so  as  to  allow  the  enlarged  thyroid  to  bulge  forward  and 
away  from  the  narrowed  trachea.  This,  combined  perhaps  with  vense- 
section  if  much  lividity  be  present,  will  very  likely  suffice  for  a  time. 
But  Mr.  Bead's  case  (vide  siq^ra),  in  which  this  step  ^^'as  adopted,  sho^A's 
that,  by  itself,  it  will  not  be  enough.  At  the  same  time,  if  preparations 
can  be  made,  or  as  soon  after  as  is  possible,  the  isthmus  and  one  lobe 
of  the  thyroid  should  be  removed. f 

(2)  If  slitting  up  the  deep  cervical  fascia 
does  not  suffice,  the  treatment  lies  between 
tracheotomy  (if  it  be  possible),  or  removal 
of  the  isthmus  and  one-half  of  the  thyroid 
if  the  patient's  condition  on  administra- 
tion of  the  anaesthetic  (A.  C.E.  or  chloro- 
form) admit  of  this  operation.  Where 
slitting  up  of  the  fascia  is  not  sufficient, 
and  where,  owing  to  the  urgency  of  the 
case,  the  fact  that  the  needful  prepara- 
tions cannot  be  made,  or  the  increased 
dyspnoea  caused  by  the  anaesthetic,  re- 
moval of  part  of  the  gland  is  out  of  the 
question,  tracheotomy  is  the  only  step 
left.  There  are  marked  objections  to  it. 
(a)  It  IS  often  beset  with  great  difficul- 
ties. Thus,  if  the  surgeon  open  the 
trachea  above  the  isthmus  he  is  unlikely 
to  have  a  suitable  cannula  at  hand.  In 
such  cases  a  large-sized  gum-elastic  ca- 
which  the  trachea  maybe  narrowed  theter,  with  the  end  cut  off,  as  in  _Mr. 
by  a  bronchoceie,  and  how  great  Morton's  case  given  below,  or  a  full-sized 
the  stenosis  may  be.  If  in  addition  Durham's  Cannula,  with  drainage-tube  at- 
there  were  pressure  on  the  opposite  t^ched  (p.  548),  may  Suffice  (unless  there 

recurrent  pharyngeal  nerve,  or  if  an     .  i       ^  i         i  .      pV,  1       .^  •  i\ 

an^stiietic  had  to  be  given,  it  is  ob-  IS  sub-stcrnal  enlargement  of  the  thyroid) 
vions  how  easily  a  fatal  result  miglit  tmtil  a  Special  Cannula,  such  as  that  shown 
follow.    (Esmarch  and  Kowalzig.)       in  Fig.   212,  Can  be  provided.      (/3)  On 

the  other  hand,  opening  the  trachea  below 
the  obstruction  may  be  impossible,  as  in  cases  where  a  huge  isthmus 
reaches  from  just  below  the  cricoid  cartilage  to  the  manubrium  sterni. 
Dividing  such  an  isthmus  and  then  performing  tracheotomy  may  be 
accompanied  by  severe  haemorrhage  and  septic  pneumonia.  (7)  In 
cases  where  it  is  possible  to  open  the  trachea  below  the  isthmus  the 
difficulties  of  a  low  tracheotomy  (p.  484)  will  be  intensified,  and  the 
risks  of  encountering  large  vessels,  such  as  the  innominate  artery,  must 


This    figure    shows    one    way    in 


*  The  sudden  onset  of  these  most  serious  cases  emphasises  my  opinion  that  treatment 
here  to  be  successful  should  be  prerentirc.  Patients  with  the  slightest  degree  of 
tracheal  stridor  and  dyspnoea  should  be  warned  of  the  risk  of  suffocation,  and  operated 
on  by  removal  of  one  lobe,  before  there  is  time  for  the  last,  and  perhaps  fatal,  attack 
to  occur. 

+  The  cases  given  below  show  that  division  or  removal  of  the  isthmus  by  itself  cannot 

be  relied  upon. 
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be  ronu'iubeivcl.  wliilc  that  of  subsequent  pneumonia,  is  nuicli  increasnl. 
On  the  whole,  a  high  tracheotomy,  and  the  use  at  iirst  of  a  gum-elastic 
catheter,  is  the  less  risky  procedure  to  adopt.  Konig's  cannula 
(Fig.  212),  if  at  hand,  would  be  very  useful.  Where  the  goitre,  wliii  h 
is  causing  suffocation,  is  unilateral,  the  compres- 
sion is  due  to  a  cyst  or  an  adenoma,  not  to  an 
ordinary  goitre.  In  the  one  case  the  cyst  (pro- 
bably containing  blood,  as  in  my  case,  p.  525, 
must  be  removed  or  drained  (as  in  Mr.  Bowlby's 
case,  p.  529),  in  the  other, the  surgeon  should  re- 
move the  enlarged  lateral  lobe  if  he  cannot  easily 
find  and  shell  out  the  adenoma  (p.  543).  The  fol- 
lowing case  by  Mr.  C.  A.  Morton  (Bristol  Med.-Chir. 
Jo  urn.,  Sept.  1896)  of  sudden  dyspncea  in  goitre 
treated  by  tracheotomy  and  removal  of  the  isthmus 
is  most  instructive : 

A  man,  net.  20,  was  admitted  with  tracheal  stridor,  due  to 
enlarcjcment  of  the  thjn-oidof  five  years'  duration,  increasing 
rapidly  during  the  previous  fortnight.  The  isthmus  covered 
the  front  of  the  trachea  from  the  cricoid  cartilage  to  the 
episterual  notch.  The  lateral  lobes  extended  widely  out- 
wards, the  right  carotid  being  pushed  out  to  the  posterior 
border  of  the  steruo-mastoid.  There  was  no  pulsation  in 
the  goitre.  Two  daj's  later  there  was  marked  increase  of 
the  stridor  during  the  night,  and  the  patient  could  not  lie 
down.  It  was  settled  to  perform  thyroidectomy  the  next 
day ;  but  in  the  night  the  patient  became  rapidly  cyanosed 
and  unconscious.  The  house-surgeon  performed  laryngotomy 
and  passed  a  large-sized  gum-elastic  catheter  down  the  tra- 
chea. The  cyanosis  passed  off.  but  the  breathing  remained 
considerably  obstructed.  When  Mr.  Morton  saw  the  patient 
soon  afterwards,  the  colour  and  pulse  were  very  good.  As 
it  was  found  that,  on  stopping  up  the  catheter,  the  breathing 
was  as  good  as  before,  the  instrument  was  removed.  It  was 
decided  to  remove  the  isthmus.  As  soon  as  the  administra- 
tion of  chloroform  was  commenced,  the  breathing  failed,  the  patient's  colour  became 
dull  and  leaden,  and  his  pulse  flagged.  A  long  cannula  (used  for  supra-pubic  punc- 
ture of  the  bladder)  was  passed  down  the  trachea,  and  very  slowly  the  man  began  tO' 
take  deep,  whistling  inspirations  through  it.  The  breathing  gradually  became  normal. 
An  incision  was  made  from  the  entrance  of  the  catheter  in  the  crico-thyroid  space- 
down  to  the  episterual  notch,  and  the  isthmus,  which  was  of  a  dark  mahogany  colour, 
reached.  As  soon  as  the  fascia  over  it  was  divided,  it  bulged  into  the  wound.  Two 
parallel  silk  ligatures  were  placed  around  the  juncture  of  the  isthmus  and  the  left  lobe, 
and  the  gland  divided  between  them.  Owing  to  the  mass  of  tissue  being  so  great,  the 
ligature  on  the  isthmus  slipped  off,  and  it  was  necessary  to  tie  several  vessels.  The 
junction  of  the  isthmus  and  right  lobe  was  then  ligatured  by  transfixing  the  gland- 
tissue  with  an  aneurysm-needle,  and  using  a  double  silk  ligature.  The  portion  of 
isthmus  removed  was  slightly  more  than  an  inch  in  width.  The  trachea  was  of  the- 
typical  keel-like  shape  from  the  cricoid  cartilage  to  weU  below  the  episterual  notch. 
Mr.  Morton  separated  it  freely  from  the  lateral  lobes  with  a  blunt  instrument,  and 
divided  all  the  fascia  over  it.  So  great  was  the  general  enlargement  of  the  thyroid  that 
the  cut  surfaces  met  over  the  trachea,  although  an  inch  of  the  isthmus  had  been 
removed.  The  htemorrhage  during  the  operation  was  never  serious.  A  large-sized 
catheter  was  left  in  the  trachea.  For  many  days  after  the  operation  the  patient  was 
subject  to  a  feeling  of  suffocation  whenever  the  catheter  was  removed,  so  that  it  had  to- 
be  replaced.     About  a  fortnight  after  the  operation  it  was  found  possible  to  leave  it  out 
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for  nearly  a  week,  when  the  breathing  became  laboured  and  the  instrument  had  to  be 
replaced.  It  was  finally  dispensed  with  a  month  after  the  operation.  Three  days  after 
the  operation,  pneumonia  of  the  lower  two-thirds  of  the  right  lung  ensued,  the  signs  of 
consolidation  persisting  for  several  weeks.  Diminution  of  the  thyroid,  slow  at  first, 
was  later  on  very  marked,  there  being,  two  months  after  the  operation,  very  little 
enlargement  left  in  either  lobe.  Tlae  wound,  infected  by  the  laryngotomy  wound, 
suppurated  and  healed  by  granulation.  The  patient  was  discharged  in  six  weeks,  and 
six  months  after  the  operation  he  could  run  upstairs  without  any  dyspnoea  ;  his  breathing 
never  again  became  laboured  or  stridulous.  As  is  often  the  case  after  thyroidectomy  in 
severe  cases,  the  voice  remained  hoarse  a  year  later.  The  larynx  was  normal.  Probably, 
as  suggested  by  Mr.  Morton,  the  hoarseness  was  in  this  case  due  to  interference  with 
the  action  of  the  crico-thyroid  muscle  owing  to  the  cicatrix  in  the  crico-thyroid 
membrane. 

The  following  cases  show,  I  think,  conclusively  that,  where  removal 
of  the  isthmus  does  not  relieve  the  dyspnoea,  the  whole  of  one  lateral 
lobe  should  be  removed.  Taking-  this  step  will  probably  avert  the  need 
of  tracheotomy,  which  renders  a  septic  wound  certain,  and  the  onset  of 
that  most  j^erilous  complication,  pneumonia,  so  very  likely.  No  doubt, 
in  some  of  these  cases — Mr.  Morton  thinks  in  many — the  dyspnoea  A\ill 
be  too  rapidly  fatal  for  excision  of  one  lobe  to  be  undertaken  for  its 
relief.  Dr.  Lediard's  case  shows,  however,  what  can  be  effected  in 
severe  cases. 

The  first  w^as  published  b}"  Mr.  J.  Marsh  (Birmimjha'm  Med.-Ghir.  L'er., 
1894.  vol.  xxxvi.  p.  271). 

A  girl,  set.  15,  with  a  history  of  a  goitre,  uniformly  enlarged,  for  six  months,  had  for 
several  weeks  marked  dyspnoea,  and  was  said  to  have  been  almost  suffocated  on  one  or 
two  occasions.  The  central  portion  with  a  part  of  each  lateral  lobe  was  resected.  The 
lateral  pressure  had  almost  closed  the  lumen  of  the  trachea.  Removal  of  the  pressure 
increased  rather  than  diminished  the  dyspnoea,  and  on  completion  of  the  operation 
asphyxia  was  imminent,  "  the  inspiratory  efforts  completely  closing  the  trachea,  which 
seemed  to  have  lost  all  power  of  expansion."  *  Tracheotomy  was  performed,  the  largest 
tube  available  being  only  just  sufficient.  The  remaining  portions  of  the  thyroid 
atrophied,  but  it  was  more  than  two  months  after  the  operation  before  the  tube  could 
be  dispensed  with,  and  then  some  dyspnoea  and  stridor  still  persisted ;  these  did  not 
disappear  until  a  month  later. 

The  second  case,  xinder  the  care  of  Dr.  Lediard,  of  Carlisle,  is  reported 
by  Dr.  Stevenson  (Lancet,  vol.  i.  1891,  p.  1378). 

A  girl,  ;et.  16,  was  admitted  for  dyspnoea.  She  had  noticed  a  goitre  for  two  years,  and 
for  two  weeks  previous  to  her  admission  there  had  been  great  difficulty  in  breathing. 
The  goitre  was  a  large  one,  the  right  lobe  being  especially  hypertrophied.  There  was 
marked  tracheal  stridor.  Towards  the  evening  of  the  day  of  admission  the  respiration 
became  greatly  embarrassed,  cyanosis  of  the  face  being  well  marked,  and  consciousness 
being  lost  occasionally  for  brief  intervals.  Under  the  influence  of  chloroform  the 
isthmus  was  removed.  No  relief  of  the  breathing  followed.  The  right  lobe  was  now 
taken  away,  the  operation  being  necessarily  hurried,  as  the  patient  was  rn  extremis. 
After  this  step  the  respiration  rapidly  improved.  The  patient  made  a  good  recovery,  the 
breathing  becoming  perfectly  normal,  and  the  left  lobe  subsiding  to  a  quarter  of  the  size 
it  was  on  the  patient's  admission. 

In  the  following  most  instructive  case  the  cause  of  the  severe 
dyspnoea  was  a  large  cyst,  post-sternal  and  intra-thoracic.  It  was  dealt 
^^■ith  successfully  by  drainage,  by  Mr.  Bowlby  {Clin.  Soc.  Trans.,  1895  ; 

*  Perhaps,  in  addition  to  the  marked  narrowing  of  the  trachea,  that  rare  condition, 
softening  of  its  structure,  was  also  present  in  tliis  case. 
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Lmicef,  1895,  vol.  i.  ]\  11 18).  It  will  be  seen  that  tracheotomy  was 
temporarily  required,  hut  that  in  this  case  it  was  possible  to  keej)  the 
two  wounds  ajiart  1)_\'  s(>]:)arate  dressings. 

A  woman,  ;vA.  34,  had  noticed  a  small  swelling  in  the  episternal  notch  for  about  two 
years,  and  had  suffered  for  the  same  time  from  slight  shortness  of  breath.  During  the 
few  montlis  preceding  her  admission  into  St.  Bartholomew's  Hospital  the  difficulties  of 
breathing  had  increased,  and  she  had  suffered  from  attacks  of  transient  but  severe 
dys})noea.  The  attack  from  which  she  was  suffering  on  admission  had  followed  on 
exposure  to  cold  and  wet,  and  was  accompanied  by  bronchitis.  The  patient  was 
found  to  be  suffering  from  very  severe  dyspnoea,  with  recession  of  the  chest  walls  and 
cyanosis.  The  temperature  was  103°.  Examination  of  the  neck  showed  very  litthi 
external  swelling  to  account  for  such  serious  symptoms.  There  was  some  fulness  in 
the  episternal  notch,  and  the  thyroid  gland  felt  a  little  enlarged.  When  the  patient 
coughed,  however,  the  swelling  increased  in  an  extraordinary  manner,  a  large  rounded 
mass  being  suddenly  extruded  from  the  chest  into  the  neck,  and  as  suddenly  disappearing. 
The  swelling  moved  very  slightly  on  swallowing.  Examination  of  the  chest  revealed  a  large 
area  of  dulness  behind  the  sternum  and  cartilages  of  the  first  three  ribs.  There  were 
loud  mucous  riiles  in  the  trachea  and  bronchi.  Incision  in  the  median  line  showed 
that  the  growth  was  cystic  and  attached  to  the  left  lobe  of  the  thyroid.  The  trachea 
was  next  opened  below  the  cricoid  cartilage  on  account  of  the  cessation  of  respiration 
which  now  occurred,  and  the  cyst  incised  just  above  the  sternum.  The  introduction  of 
a  feather  into  the  trachea  caused  the  expulsion  of  some  viscid  mucus,  and  after  a 
very  short  employment  of  artificial  respiration  the  patient  breathed  quietly  through  a 
large  piece  of  rubber  tubing  passed  down  the  trachea  for  several  inches.  The  cyst  was 
now  found  to  have  greatly  collapsed,  but  it  still  contained  several  ounces  of  clear,  watery 
fluid.  Mr.  Bowlby  opened  it  widely,  and  discovered  that  it  passed  into  the  chest  to  a 
surprising  extent.  Its  capacity  was  about  a  pint.  It  had  displaced  the  apices  of  the 
lungs  laterally,  and  extended  down  to  the  base  of  the  heart.  Its  walls  were  very  thin, 
and  were  reflected  over  the  large  vessels,  so  that  on  looking  into  its  cavity  the  innomi- 
nate, carotid,  and  subclavian  arteries  were  seen.  The  arch  of  the  aorta  was  similarly 
prominent,  part  of  the  cyst  passing  in  front  of  it,  and  part  behind.  The  floor  of  the  cyst 
rested  on  the  base  of  the  heart,  the  pulsations  of  which  could  easily  be  seen.  Now  that 
the  cyst  was  empty  it  was  clear  that  it  was  attached  to  the  left  lobe  of  the  thyroid ;  it 
was  also  evident  that  the  gland,  as  a  whole,  was  very  slightly  increased  in  size,  the 
apparent  enlargement  being  due  to  the  pushing  upwards  and  forwards  of  the  left  lobe 
by  the  distended  cyst.  As  Mr.  Bowlby  considered  that  nothing  could  be  gained  by  removal 
of  either  lobe  of  the  thyroid,  and  as  the  cyst  itself  was  irremovable,  the  operation  was 
completed  by  carefully  stitching  the  cut  walls  of  the  cyst  to  the  adjacent  skin.  The  tube 
was  then  removed  from  the  trachea,  and  the  greater  part  of  the  tracheal  incision  sutured. 
Finally,  the  cyst  wound  was  so  dressed  as  to  shut  it  off  as  much  as  possible  from  that  in 
the  trachea,  as  suppuration  might  have  caused  great  danger  in  a  wound  so  deeply 
situated.  The  patient  made  a  good  recovery,  the  opening  in  the  cyst  closing  in  three 
weeks.     Several  months  afterwards  there  was  no  sign  of  its  refilling. 

5.  Dj'sphagia,  if  associated  with  the  other  indications  now  given. 

6.  Steady  or  rapid  enlargement,  wdth  or  without  dyspnoea,  if  the 
enlargement  be  in  a  downward  direction  so  as  to  become  sub-sternal. 
The  lower  down  the  growth  has  been  allowed  to  extend,  the  greater  the 
risk  of  mediastinal  cellulitis  if  removal  of  the  bronchocele  is  attemjited, 
and  the  smaller  the  hope  of  giving  relief  by  tracheotomy  if  the 
dyspnoea  comes  on  in  these  cases  too  urgently  to  admit  of  an  attempr 
at  extirpation. 

The  following  case,  given  by  Mr.  Bryant  (Sitrgeri/,  second  ed.  vol.  i. 
]).  192),  is  a  good  instance  of  the  truth  of  the  above : 

A  young  man,  aged  19,  three  months  before  his  death,  "became  the  subject  of 
paroxysmal  attacks  of   asthmatic  dyspnoea,  associated   at  times  with  a  wheezing  or 

34 


530  OPERATIONS  ON  THE  HEAD  AND  NECK. 

whistling  respiration,  and  some  general  enlargement  of  the  base  of  the  neck.  Three 
days  before  his  death  this  difficulty  became  extreme,  the  paroxysms  became  more 
frequent  and  more  severe,  and  on  the  day  of  his  death  a  severe  paroxysm  took  place, 
which  passed  on  to  a  forced  and  heaving  respiration,  beyond  anything  I  had  ever 
before  Avitncsscd,  and  speedy  death  resulted.  I  performed  tracheotomy  with  the 
slender  hope  that  some  light  might  be  thrown  upon  the  nature  of  the  case  to  guide  us 
in  its  treatment,  if  not  to  give  relief,  but,  in  doing  so,  what  was  probable  before  became 
evident — viz.,  that  the  obstruction  -was  below.  I  had  no  perforated  instrument  with 
me  long  enough  to  force  down,  so  a  female  catheter  was  used,  but  it  struck  against  some 
solid  body  that  prevented  its  progress.  After  death  the  thyroid  body  was  found  to  be 
much  enlarged,  but  mainly  below  the  sternum  and  along  the  sides  of  the  trachea.  The 
trachea  below  my  opening  was  flattened  laterally  to  within  half  an  inch  of  the  bifurcation ; 
it  was  also  twdsted  to  the  left,  and  was  surrounded  by  the  greatly  enlarged  and  firm 
lateral  lobes  of  the  thyroid." 

7.  Inability  to  stoop  without  ''a  sensation  of  hloocl  to  the  head," 
dizziness. 

This  was  very  marked  in  a  man,  aged  48,  sent  to  me  by  Dr.  Graham,  of  Pulborough, 
with  general  enlargement  of  the  thyroid,  especially  of  the  left  lobe.  Removal  of  this 
and  the  isthmus  was  followed  by  great  shrinking  of  the  right  lobe,  the  patient  being 
enabled  to  follow  his  occupation  of  brickmaking  in  comfort. 

8.  Inability  to  sleep  lying  down. 

A  woman,  aged  38,  under  my  care,  whose  mother  had  died  at  43  from  sufl'ocation 
bv  a  bronchocele,  was  much  troubled  by  the  above  symptom.  Entire  relief  followed 
removal  of  the  largest  lobe  and  the  isthmus. 

9.  Constant  dragging  pain  in  the  neck.  This  will  be  met  with  in 
large  and  weight}^  tumours. 

10.  Improvement  of  personal  appearance.  An  operation  should 
never  be  here  entertained  by  the  surgeon,  unless  he  is  absolutely  certain 
that  he  may  have  confidence  in  himself  and  his  j^atient  to  be  able  to 
keep  the  wound  aseptic  from  first  to  last.* 

1 1 .  Exophthalmic  goitre.     Surgical  interference  here  is  considered  at 

P-  545-  .       .  .      .        ,         .       ,  .       . 

Gases  in  which  an  operation  is  contraindicated,  or  in  nuiiclt  it  must  he 

performed  with  additional  caution. 

I.  Huge  bronchoceles,  especially  if  broadly  fixed.     2.   Calcified  bron- 

choceles.     3.  Those  with  ill-defined  limits.     4.  Those  which  are  already 

sub-sternal,  owing  to  the  risk  of  mediastinal  cellulitis.      5.  Age — e.g., 

in  patients  over  40.     I  refer  here  to  bronchoceles  which  are  certainly 

stationary.     But  as  malignant  disease  iisually  intervenes  not  on  healthy 

but  on  enlarged  thyroid  glands,  it  will  be  justifiable  to  run  risk  and  to 

operate  about  the  time  of  middle  life  or  later  if  a  bronchocele  shows 

any  sign  of  enlarging.     But  all  bronchoceles  which  persist  should  be 

removed,  by  competent  hands,  at  a  much  earlier  age,  on  account  of  this 

risk  of  possible  supervention  of  malignant  disease.     6.  Patients  with 

very  feeble  piilse.     Schwartz  thhiks  that  feeble  action  of  the  heart  will  be 

often  met  with  in  goitre,  and  attributes  this  partly  to  interference  with 

*  The  following  is  the  advice  of  Billroth :  '•  Large  prominent  bronchoceles  in  people 
above  40  years  of  age,  with  slight  or  no  dyspnoea,  should  not  be  operated  on  iust  for 
the  sake  of  appearance.  I  think  that  small  bronchoceles  connected  to  the  lower  part 
of  the  thyroid  in  children  and  young  people  should  be  more  often  removed,  especially 
when  their  situation  is  such  that  the  tumour  might,  with  increased  growth,  possibly 
entail  some  danger." 
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respirul  iuii  due  lo  prcssiiii'  011  the  \t'iiis  ;iii(l  the  tracliea,  and  purtl}'  to 
the  interveiit  ion  of  a  iiioi'e  or  k'ss  voluniiiious  vascular  network  in  tlie 
circulation,  thus  ])ro(lucing  a  strain  on  the  heart.  7.  Cases  which 
a})pear  td  lie  allied  to  Graves's  disease,  though  not  presenting  the 
typical  syni])tonis.  I  think  there  is  no  doubt  that  there  is  a  class  of" 
bronch.oceles  which  forni  a  connecting  link  between  ordinary  goitres 
and  those  in  which  the  typical  evidence  of  Graves's  disease  is  present. 
Such  cases  are  always  to  be  approached,  from  the  operative  point  of  view, 
with  anxiety,  as  there  is  a  distinct  risk  of  a  fatal  ending  from  excessively 
rapid  action  of  the  lieart,  pyrexia,  and  perhaps  lung  trouble.  The  class 
I  refer  to  presents  many  of  the  following  points.  The  patient  is  usually 
a  3^oung  adolescent,  the  bronchocele  a  soft  parenchymatous  one,  affect- 
ing the  whole  gland,  with  evidently  marked  vascularity,  and  perhaps 
pulsation.  The  pulse  is  perhaps  100,  and  the  heai-t  is  easily  excitable. 
A  soft  systolic  bruit  may  be  present.  Soon  after  the  recovery  from  the 
operation  the  patient  becomes  restless  and  anxious.  There  is  a  constant 
attempt  to  clear  the  throat  by  coughing  (this  disturbs  the  wound 
extremely),  and  the  patient  complains  of  a  dread  of  suffocation  from  a 
slight  collection  of  mucus  in  the  trachea  and  larger  bronchial  tubes. 
The  position  in  bed  is  constantly  shifted.  The  pulse  mounts  up  to  1 20 
or  130,  the  temperature  rises,  and  exhaustion  may  soon  follow.  If  the 
patient's  strength  is  maintained  the  wound  does  not  heal  by  primary 
imion.  The  discharge,  at  first  blood-stained,  is  profuse  for  several  days, 
though  sweet  throughout.  While  the  above  train  of  symptoms,  and 
particularly  the  restlessness,  is  likely  to  be  met  with  after  operations  on 
cases  of  exophthalmic  goitre,  it  certainly  follows  where  the  typical 
collection  of  symptoms  which  characterise  Graves's  disease  is  absent. 
Surgeons  should  bear  in  mind  the  class  of  case  to  which  I  have  drawn 
attention  above. 

Mr.  F.  P.  Paul,  of  Liverpool,  has  given  the  following  explanation  in 
an  instructive  paper  (Brit.  Med.  Journ.,  Jan.  i,  1898,  p.  17).  After 
relating  two  cases,  in  both  of  which  the  above  symptoms  followed  a 
feAv  hours  after  the  operation,  one  case  proving  fatal,  while  the  other,  a 
case  of  Graves's  disease,  recovered,  he  says  : — "  These  two  cases  were  the 
t^^■enty-f^fth  and  twenty-sixth  operated  on  for  thyroid  enlargements,  and 
I  have  done  about  ten  since.  None  of  the  others  were  at  any  time 
dangerously  ill,  but  I  can  now  see  that  a  few  of  them  suffered  from  the 
same  condition  in  a  minor  degree,  and  at  about  the  same  time.  I  there- 
fore set  myself  to  try  and  discover  what  could  be  the  reason  that  an 
operation,  which  at  first  appeared  so  safe,  should  all  at  once  have  become 
so  uncertain.  Upon  looking  back,  this  explanation  occiu'red  to  me  :  In 
the  earlier  operations  I  handled  the  gland  very  little,  tying  the  vessels 
on  each  side  before  I  divided  them,  and  ligaturing  the  isthmus  before 
separating  the  lobe.  The  operations  then  were  longer,  and  more  blood 
was  lost.  Indeed,  in  Graves's  disease  the  hgemorrhage  was  sometimes 
alarming,  for  in  these  cases  the  blood  wells  out  of  the  gland  as  if  it  was 
a  saturated  sponge.  Gradually  I  came  to  grasp  the  gland  firmly  in  the 
left  hand  until  the  thyroid  arteries  were  secured,  and  in  this  way  found 
that  all  serious  bleeding  was  readily  avoided.  About  the  same  time  I 
gave  up  ligaturing  the  isthmus,  as  it  appeared  unnecessary.  Now  in 
these  two  changes  it  was  probable  that  the  danger  lay.  From  barely 
handling  the  gland  it  had  come  to  be  firmly  squeezed  during  most  of 
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the  operation,  and  from  securely  tying  tlie  isthmus  it  had  come  to  be 

cut  straight  across — and  it  must  be  remembered  that  in  enlarged  thyroids 

the  isthmus  is  frequently  upwards  of  an  inch  in  diameter.     1  take  it 

that  squeezing  the  gland  may  help  to  liberate  secretion  contained  in 

the  follicles,  and  that  the  same  may  escape  into  the  wound  from  the 

lymphatics   in    the    divided    capsule   round   the   severed   isthmus,   the 

lymphatics  being  the  normal  channel  for  absorption  of  the  secretion. 

if  the  condition  from  which  these  patients  suffered  is  to  be  regarded  as 

thyroidism,  and  not,  as  Mr.  Horsley  has  said,  athyroidism,  then  every 

possible  source  of  contamination  of  the  wound  with  thyroid  secretion 

should  be  avoided.    I  cannot  recommend  that  the  safe  grasp  of  the  gland 

should  be  altogether  given  up ;   but  I  believe  that  it  may  be  rendered 

harmless  by  first  ligaturing  the  isthmus,  and  exercising  caution  in  the 

amount  of  compression.    My  rule  now  is  to  ligature  the  isthmus  early  in 

the  operation,  handle  the  gland  carefully,  and  at  once,  on  the  barest 

suggestion  of  the  train  of  sj^mptoms  referred  to,  open  up  the  wound, 

irrigate  it,  and  fill  with  dry,  aseptic,  absorbent  wool."    In  the  first  of  the 

two  cases  related  by  Mr.  Paul  in  the  paper  mentioned  above,  which 

ended  fatally  just  two  and  a  half  daj^s  after  the  operation,  the  wound  at 

the  necropsy  contained  fluid  of  a  very  water}^  character.     Believing  that 

ihe  gi*ave  symptoms  wei*e  due  to  absorption  of  thyroid  secretion,  Mr. 

Paul,   when  his   second  case  began  to  show   symptoms  which  were  a 

repetition  of  the  first,   about   twenty-four   hours   after   the  operation, 

opened  the  wound  and  filled  it  with    dr}^  salicylic   wool.      This   was 

followed  by  a  marked  improvement,  but  only  for  a  time.      During  the 

second   night    after   the   operation  the  patient    "  became    worse   than 

ever;  the  temperature  was   I04'8°,  the  pulse  almost  uncountable,  the 

respirations  36.     I  removed  the  plug  of  wool,  and  found  it  saturated 

with  waterj^  discharge,  replaced  it  with  drj^  wool,  and  left  instructions 

that  it  was  to  be  changed  as  often  as  it  became  moist,  which  proved  to 

be  about  every  two  hours.     The  follo^^dng  day  she  was  better  in  every 

way.     The  day  after,  the  temperature  was  only  j;;st  above  normal,  and 

continued  so  until  convalescence  was   established,  but  the  pulse  and 

respirations  went  down  more  gradually." 

While  I  never  squeeze  the  gland,  but  limit  the  handling  of  it  to 
shelling  it  out  from  adjacent  important  structures,  and  while  I  have 
never  seen  the  watery  secretion  described  by  Mr.  Paul,  the  course  of 
the  case  has,  on  three  or  four  occasions,  so  closely  resembled  that 
described  by  Mr.  Paul,  that  I  cannot  doubt  the  explanation  which  he 
gives  of  this  insidioiis  and  sometimes  fatal  complication  is  the  correct 
one.  I  have  below  fp.  542)  alluded  to  the  question  of  treatment  of  the 
wound  in  cases  wliich  a]:>pear  allied  to  the  foregoing. 

Dangers  of  the  Operation— Immediate  and  Later. 

I.  Haemorrhage.  This  can  usually  be  met  by  paying  careful  at- 
tention to  the  details  given  below  in  the  account  of  the  operation. 
One  of  the  most  important  points  is  to  expose  the  growth  thoroughly 
(i)  by  a  sufficient  incision,  (2)  by  adequate  retraction  or  division  of  the 
overlying  muscles,  and  (3)  by  identifying  the  capsule  itself.  A  mistake 
is  often  made  here,  and  the  difficulties  of  the  operation  largely  and 
needlessly  increased.  The  layers  of  deep  cervical  fascia  over  the  thyroid 
vary  greatly  in  individual  cases.  Every  one  must  be  divided,  in  the 
whole  extent  of  the  wound,  before  the  bronchocele  itself  is  dealt  with. 
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This  ^vill  be  recognised  by  its  peculiar  colour  (re(lclisli-i>ui'}jlcj,  its 
consistence,  and  the  way  in  which  the  vessels  ramify  and  stand  out 
on  its  surface.  The  arteries  are  usually  easily  commanded ;  it  is  the 
veins  wliich  give  trouble,  being  numerous  and  thin-walled,  and.  in  the 
severer  cases,  met  with  at  every  step  of  the  openition.  In  these  cases 
also,  when  the  growth  is  soft  as  well  as  vascular,  any  opening  of  the 
capsule  is  liable  to  give  rise  to  flooding  of  the  wound  with  blood,  which 
makes  it  diflicult  to  find  the  bleeding  point,  thus  incurring  risks  of 
including  in  a  ligature  or  otherwise  injuring  important  parts,  such 
as  the  recurrent  laryngeal.  Even  in  the  removal  of  a  small  tumour,  if 
soft  and  rapidly  growing,  most  severe  hasmorrhage  may  be  met  with, 
especially  if  the  capsule  be  opened. 

Thus,  Mr.  Foy  ^IJuh.  Med.  Jomn.,  1888,  vol.  i.  p.  242),  after  shelling  out  a  tumour  the 
size  of  a  hen's  egg,  met  with  such  copious  bleeding  that  the  application  of  seven  clip- 
forceps  gave  "  no  appreciable  check  to  the  flow."  The  wound  was  plugged  with  new 
sponges,  kept  in  place  by  uniting  the  wound  with  wire  and  figure-of-eight  sutures.  The 
patient  recovered. 

2.  Injury  to  the  recurrent  laryngeal  nerve,*  asphyxia,  aphonia.  This 
most  grave  accident  has  happened  with  sufficient  frequency  to  put  any 
surgeon  on  his  guard.  The  injur}^  may  be  due  to  inckiding  the  nerve 
in  a  ligature,  cutting  the  nerve,  or  seriously  bruising  it.  Richelot, 
writing-in  1885  (U  Union  Med.,  Nos.  17  and  18,  1885;  Med.  Glivon., 
June  1885),  found  nine  cases  in  which  it  was  certain  that  the  recurrent 
laryngeal  had  been  cut  during  the  operation.  He  gives  the  following- 
causes  of  aphonia  after  the  operation: — (i)  Wound  of  inferior  laryngeal 
nerve  ;  (2)  dragging  of  this  nerve  ;  (3)  perhaps  section  of  the  crico-thyroid 
branch  of  the  superior  laryngeal ;  (4)  months  after  operation  it  ma}' 
come  on  from  inclusion  of  the  inferior  laryngeal  nerve  in  the  cicatrix  ; 
(5)  when  the  laryngeal  sjanptoms  are  progressive  from  ascending-  neuritis 
(Schwartz).  This  may  be  present  before  the  operation,  and  so,  too,  may 
be  (6)  compression  of  the  inferior  laryngeal  by  the  goitre. 

Whatever  be  the  exact  cause,  it  is  certain  that  the  dyspnoea  and 
aphonia  are  not  alwaj^s  permanent.  On  this  point  the  two  follo\\ing 
cases  of  M.  Richelot,  and  mine  at  p.  534,  are  of  much  interest: 

In  a  woman,  aged  25,  suffering  from  suffocating  dyspnoea,  the  operation  was 
followed  by  aphonia,  which  lasted  for  three  months,  and  by  complete  paralysis  of  the 
cords.  The  operation  was  performed  with  great  care,  and  there  is  no  reason  to  think 
that  either  of  the  recurrents  was  cut,  but  it  is  possible  that  they  were  bruised  or 
stretched ;  however,  in  four  months  the  cords  regained  movement  and  the  voice  was 
fully  restored. 

In  the  second  case,  aged  20,  a  hard,  mobile  tumour,  the  size  of  a  walnut,  was 
attached  to  the  isthmus  by  a  narrow  pedicle,  and  the  gland  itself,  though  apparently 
somewhat  hypertrophied,  was  not  prominent.  But,  when  exposed,  it  was  found  that 
the  tumour  had  a  broad  attachment  to  the  isthmus,  and  that  the  two  lobes  of  the  thyroid 
were  greatly  hypertrophied,  closely  embracing  and  compressing  the  trachea;  it  was 
therefore  thought  desirable  not  only  to  remove  the  tumour,  but  also  to  dissect  out  the 
whole  gland.  When  recovering  from  the  effects  of  chloroform,  the  patient  was  suddenly 
seized  with  cyanosis  and  threatening  asphyxia,  and  though  she  partially  recovered,  on 

*  Owing  to  the  definite  supply  given  to  the  muscles  of  each  side  by  the  corresponding 
nerve,  actual  laceration  or  division  of  the  nerve  will  be  followed  by  equally  dt'finit« 
paralysis. 
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tlie  next  day  there  was  aphonia,  dysphagia,  and  uninterrupted  dyspnoea,  and  she  died 
asphyxiated  in  the  evening.  Both  recurrent  laryngeals  had  been  cut,  and  the  upper 
end  of  the  left  one  was  included  in  a  ligature. 

Ill  June  1894 — this  being  my  fifteenth  case  of  removal  of  the 
isthmus  and  one  half  of  the  thyroid — I  met  with  this  complication, 
which  was,  however,  not  permanent. 

The  patient  was  aged  35,  the  subject  of  an  ordinary  solid  bronchocele,  of  large 
dimensions,  the  right  lobe  being  seven  inclies  long.  The  voice  was  decidedly  weak 
before  the  operation,  but  while  this  presented  no  difficulties  and  was  not  accompanied 
by  any  cyanosis,  dyspnoea,  &c.,  it  was  followed  by  marked  aphonia,  the  voice  being 
almost  reduced  to  a  loud  whisper.  The  right  vocal  cord  was  now  found  to  be 
motionless.  Complete  recovery  had  taken  place  when  the  patient  was  last  seen  in 
April  1895.  I  li3,ve  recently  (February  1899)  seen  this  patient  again,  on  account  of 
a  CoUcs's  fracture.  Her  voice  is  good,  though  a  little  weak.  Since  1895  she  has  been 
following  her  occupation  as  a  cook. 

Injury  to  the  nerve  is  especially  likely  to  occur  under  the  following 
conditions :  (a)  when  the  growth  is  huge ;  (h)  when  it  is  very  fixed  by 
adhesions  (which  are  uncommon),  or  by  a  broad  base ;  (c)  when  it  is 
ill-defined ;  (cl)  when  it  encircles  the  trachea  and  oesophagus  closely ; 
(e)  when  it  is  malignant.  Advice  as  to  the  avoiding  of  this  complica- 
tion is  given  at  p.  541. 

3.  Septic  cellulitis  leading  to  purulent  and  diffused  mediastinitis. 
These  are  very  likely  if  the  wound  becomes  septic.  In  such  cases  the 
latter  complication  is  almost  certain,  even  in  small  goitres,  if  they  dip 
down  behind  the  sternum,  owing  to  the  difficulty  of  providing  adequate 
drainage.  The  accompanying  symptoms  are  pain  in  the  region, 
coming  on  soon  after  the  operation  and  increasing,  followed  by  feeble- 
ness of  the  pulse,  distress,  and  dyspnoea,  and  speedy  death. 

4.  Myxoedema,  both  acute  and  more  deferred.  This  strange  con- 
dition, which  has  so  unexpectedly  overclouded  otherwise  successful 
operations  for  complete  removal  of  an  enlarged  thyroid  gland,  was  first 
noticed  and  published  by  two  Swiss  surgeons,  Kocher  and  Reverdin.* 
The  correct  explanation  will  probably  be  found  to  be  the  one  which 
Mr.  Horsley  brought  before  the  profession  in  his  lucid  and  convincing 
Brown  Lectures  of  1885.!  The  issues  here  treated  are  so  wide,  the 
experimental  researches  are  so  complete  and  far-reaching,  that  any 
abstract  must,  unintentionally,  seem  to  do  them  an  injustice.  The 
following  are  the  points  of  chief  importance  to  the  operating  surgeon  : 

Effects  of  Excision  ;  Phenomena  following  Complete  IViyroidectontA/  in 
Monheys. — "At  a  variable  period  after  the  operation,  but  averaging  five 
days,  the  animal  is  found  to  have  lost  its  appetite  for  a  day  or  two,  and, 
on  closer  examination,  to  exhibit  slight  constant  fibrillar  tremors  in  the 
muscles  of  the  face  and  hands,  and  feet  more  especially.  These  tremors 
disappear  at  once  on  voluntary  eifort.  At  the  same  time,  the  animal 
is  noticed  to  be  growing  pale  and  thin,  in  spite  of  the  appetite,  &c., 
returning  quickl}''  ^\■ith  great  increase  ;  rapidly  the  tremors  increase, 
affect  all  the  muscles  of  the  body  without  exception,  the  animal  becomes 

*  Arch./.  Jdin.  Cliir.,  Bd.  xxix.  S.  254,  1883. 

t  Brit.  Med.  Journ.,  Jan.  17  and  31,  1885:  "The  Thyroid  Gland:  its  Relation  to 
the  Pathology  of  Myxoedema  and  Cretinism,  to  the  Question  of  the  Surgical  Treatment 
of  Goitre,  and  to  the  General  Nutrition  of  the  Body." 
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laiimiid.  }iaretic  in  its  movcineiits,  and  in)l)ecile.  Then  pnffiness  of  the 
oyelitls  and  swelling-  of  the  ahdomen  follow,  with  increasin^^  hebetude. 
Din-in*;-  these  last  stages  the  temperature,  gradually  falling,  becomes 
subnormal,  and  then  the  tremors  disappear  as  they  came.  Meanwhile 
the  palloi-  of  the  skin  often  becomes  intense,  and,  leucocytosis  having 
been  well  niarked,  oligajmia  follows,  and  the  animal  dies  perfectly 
comatose  in  a  variable  period,  but  usually  about  five  or  seven  weeks 
after  the  operation." 

Piisi-moriem  Appearances  met  icith  after  Complete  Thijroidedomij. — 
Mr.  Horsley  thus  sums  these  up : — "  Ablation  of  the  thyroid  causes 
atrophic  changes  in  the  central  nervous  system,  and  in  the  fat  generally. 
It  causes  an  increase  in  the  general  connective  tissue,  and  a  mucoid 
conversion  of  the  ground  substance.  This  increase  of  mucin  in  the 
connective  tissue  is  accompanied  by  an  extraordinary  secretion  of  the 
same  stuff  by  means  of  the  salivary  glands,  and  also  those  of  the 
alimentary  canal." 

While  these  changes  are  going  on,  the  hasmapoietic  tissues,  especially 
the  spleen,  are  found  to  liave  undergone  obvious  compensatory  hyper- 
trophy. 

Theories  explainintj  Mi/x(edema,  Cachexia  Strumipriva,  and  Cretinism. 

Mr.  Horsley  discussed  the  three  following,  he  himself  maintaining 
the  third  to  be  the  correct  one : — 

i.  Kochcr's  view,  that  the  symptoms  of  myxcedema  wliicli  follow  complete  thyroidec- 
tomy are  brought  about  by  chronic  asphyxia,  due  to  narrowing  of  the  trachea,  conse- 
quent on  softening  and  atrophy,  produced  by  ligature  of  the  thyroid  vessels  which 
supply  the  trachea  and  oesophagus  as  well.  Mr.  Horsley  finally  disposes  of  this  view 
by  remarking  that  there  are  numerous  cases  of  marked  stenosis  of  the  larynx  and 
trachea  on  record,  but  not  a  symptom  of  myxoedema  has  here  been  noticed.  Further- 
more, in  his  experimental  thyroidectomies,  the  larynx  and  trachea  were  found  absolutely 
normal  and  patent. 

ii.  Dr.  Hadden's  view  that  the  myxocdematous  state  of  malnutrition  is  brought  about 
by  a  general  spasm  of  the  arterioles  and  capillaries,  the  spasm  being  maintained  by 
central  disturbance  in  the  sympathetic  ganglia.  This  view  regards  the  atrophy  of  the 
thyroid  as  due  to  constriction  of  the  blood-vessels,  and  therefore  of  secondary  impor- 
tance. It  has  been  accepted  by  Kocher  on  the  assumption  that  in  the  operation  the 
sympathetic  nerves  are  injured  and  irritated  by  being  included  in  the  ligatures  placed 
on  the  vessels.  It  is  set  aside  by  Mr.  Horsley  because  (a)  it  has  been  found  experi- 
mentally that,  if  the  gland  be  exposed,  and  the  nerves  going  to  it  divided,  the 
symptoms  of  myxoedema  do  not  appear;  (/S)  in  Mr.  Horsley's  experimental  thyroidec- 
tomies which  were  followed  by  myxcedema,  the  irritation  of  the  nerves  was  only,  he 
considers,  momentary ;  (7)  the  sympathetic  trunk  and  ganglia  appear  to  be,  micro- 
scopically, absolutely  normal. 

iii.  The  theory  *  that  the  varieties  of  a  general  state  of  maluutritiou,  given  below, 

*  Mr.  Horsley  also  deals  with  some  objections  which  have  been  raised  to  his 
theory — (i)  Even  if  in  the  above-named  conditions — viz.,  cretinism,  myxoedema, 
cachexia  strumipriva,  and  cachexia  after  thyroidectomy — a  thyroid  body  be  discovered 
post-mortem,  it  does  not  follow  that  this  was  in  full  normal  function.  (2)  If  one  lobe 
be  excised,  the  other  hypertrophies ;  if  this  enlarged  half  be  now  removed,  the  animal 
presents  many  of  the  symptoms  described.  In  answer  to  the  statement  of  Schiff  that, 
provided  an  interval  of  about  three  weeks  elapses  between  the  operations,  the  symptoms 
do  not  appear,  or,  at  any  rate,  are  not  fatal,  Mr.  Horsley  replies  that  even  if  the  above 
observation  is  to  be  trusted  the  mitigation  of  symptoms  can  readily  be  understood,  as 
the  spleen  will  have  had  time  to  provide  for  the  hi^mapoietic  functions  of  the  gland. 
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art'  due  to  the  loss  of  function  of  the  thyroid  gland,  perhaps  through  disturbance  of  the 
nervous  centres,  leading  to  vaso-motor  or  trophic  changes  in  the  tissues.* 

Further  detailed  and  most  interesting  information  is  given  by  Mr.  Horsley,  "  The 
Functions  of  the  Thyroid  Gland"  {Brit.  Med.  Jovrn.,  1892,  vol.  i.  pp.  215,  265),  and  in 
his  report  as  a  member  of  the  Clinical  Society's  Committee  on  Myxoedema,  1888.  In 
the  former  of  these  papers  (p.  268)  he  states  his  view  as  to  the  explanation  of  the 
myxedema  which  may  follow  on  complete  thyroidectomy,  as  follows :  "  The  thyroid 
gland  possesses  a  power  of  metabolising  certain  intermediate  waste  products;  if  this 
metabolism  should  be  interfered  with,  the  consequence  was  disorganisation  of  the 
chemical  changes  (more  especially  those  of  the  connective  tissues),  resulting  in  the 
impei-fect  performance  of  their  normal  processes,  and  consequently  in  their  exhibiting 
this  form  of  mucinoid  degeneration." 

The  following  cases,  with  the  results  of  opei'ation,  support  Mr, 
Horsley's  views.  They  might  be  multiplied  by  other  published  cases, 
and  it  is  probable  that  many  other  temporarily  successful  thyroidec- 
tomies have  been  followed  by  mj-xoedema,  but  that  this  ending  of  the 
cases  has  not  been  made  known. 

Volkovitch,  of  Kiev  {Lond.  Med.  liecard,  1885,  p.  148),  removed  the  whole  gland,  in 
a  woman  aged  38,  for  dyspnoea  and  dysphagia  indicating  operative  interference. 
Death  took  place  four  months  later,  ^\-ith  marked  evidence  of  "  cachexia  strumipriva  " — 
i.e.,  anasmia  and  weakness,  tetany  of  hands  and  legs  setting  in  five  days  after  the 
operation,  and  becoming,  later  on,  more  general,  numbness  of  hands,  myxoedematous 
condition  of  the  integument,  striking  apathy,  and  difficulty  in  articulation  and 
respiration. 

The  late  Sir  W.  Stokes  published  (JBrit.  Med.  Journ.,  Oct.  16,  1886)  a  case  in  which 
a  somewhat  similar  fatal  result  followed  complete  thyroidectomy.  A  healthy  woman, 
aged  18,  was  admitted  with  extensive  enlargement  of  both  thyroid  lobes,  causing 
urgent  dyspnoea,  especially  at  night.  It  was  found  impossible  to  remove  more  than  the 
left  lobe  owing  to  the  profuse  hemorrhage,  which  almost  proved  fatal.  A  good  recovery 
took  place,  followed,  for  a  while,  by  relief  of  dyspnoea  and  diminution  in  the  size  of  the 
right  lobe.  In  about  six  weeks,  however,  the  right  lobe  was  as  large  as  before,  and  the 
thrill  and  dyspncea  were  again  present  in  an  intensified  form.  The  right  lobe  was 
removed  with  even  greater  danger  from  syncope.  "Within  a  fortnight  convulsive 
seizures  set  in,  and  '"fatty"  swellings  were  noticed  about  the  eyelids,  backs  of  the 
wiists,  and  over  the  metatarsi.      Mental  torpor  also  appeared,  and  the  aspect  of  the 

*  Mr.  Horsley  thus  tabulates  the  most  striking  of  the  anatomical  and  physiological 
facts  bearing  upon  experimental  myxoedema  : 

"  I.  The  thyroid  gland  appears  to  consist  of  two  distinct  portions — («)  glandular, 
consisting  of  highly  vascular  acini,  which  excrete  into  their  interior  a  mucoid  substance, 
this  substance,  or  something  closely  similar,  being  found  in  the  lymph-vessels  of  the 
gland — mucin-excreting  function  ?  (Jj)  highly  vascular,  lymphoid  nodules — hgemato- 
genous  function. 

"  2.  Excision  of  the  gland  is  followed,  according  to  my  experiments,  by  an  increase  in 
the  amount  of  mucin  in  the  tissues  v.-hich  normally  possess  it,  by  a  retrograde  histo- 
logical change,  by  an  increase  in  the  activity  of  the  glands  which  normally  excrete  it, 
and,  what  is  stiU  more  striking,  by  the  assumption  of  the  muciparous  function  by  a 
gland  which  normally  produces  none,  or  very  little  mucin — the  parotid  gland. 

"  3.  Excision  of  the  gland  is  followed  by  profound  changes  in  the  blood — namely,  a 
diminution  of  the  number  of  corpuscles,  preceded,  as  regards  the  number  of  the  white 
elements,  by  a  temporary  increase  in  their  number,  by  an  alteration  in  the  coagulability 
and  albumins,  and  by  an  abnormal  presence  of  mucin. 

"4.  Excision  of  the  gland  is  followed  by  nerve-symptoms  indicating  changes  in 
the  lowest  motor  centres,  these  changes  causing  tremors,  with  rigidity  and  paresis ; 
it  is  also  followed  by  changes  in  the  higher  psycho-cortical  centres,  such  producing 
imbecility,  and,  ultimately,  death  in  the  comatose  state." 
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face  became  gradually  one  of  imbecility-.  The  coiiviilsivo  seizures  recurred,  with  lividitv 
of  the  face,  stertor,  dyspnoea,  protrusion  of  eyes,  dilatation  of  the  pupils,  and  throbbinj^ 
of  the  carotids,  followed  by  copious  perspiration.  The  patient  became  weaker,  an<l 
died,  with  symptoms  of  pulmonary  infiltration,  ten  days  after  the  second  operation. 
The  very  brief  account  of  the  necropsy  oidy  mentions  the  brain,  heart,  and  lungs;  of 
these  the  two  former  "contained  nothing  abnormal,  the  lungs  were  highly  oedematous,"* 

Mikulicz  stated,  some  years  ago,  that  the  piibhshed  cases  of  "  cachexia 
strnniipriva  "  after  tliyroidectoni}'  ah*eady  numbered  thirty-five,  and  he 
adds  another.  As  to  other  evils  which  may  result  from  total  thyroidec-- 
tomy,  he  says  that  AVeiss,  in  1883,  found  thirteen  cases  of  tetany,  and 
Mikulicz  himself  has  had  four  cases  in  seven  operations.  He  also  cites 
three  cases  (two  of  his  own),  in  which  epileptic  convulsions  followed 
total  extirpation. 

It  is  right  to  state  that  other  observers  have  failed  to  trace  the  above 
sequence.  Foremost  among  these  is  the  experience  of  Billroth,  who,  in 
1883,  had  performed  extirpation  sixty-eight  times,  with  a  mortalit\- 
of  only  7'3  per  cent.,  and  without  once  observing,  "  cachexia  strumi- 
priva."'  Crede,  of  Dresden  (CoiKjress  of  German  Surg.,  1884),  reported 
fourteen  cases  of  complete  extirpation  without  one  case  of  m3'xcedema 
following. 

In  the  laborious  Eeport  of  the  Clinical  Society  on  Myxcedema  it  is 
stated  (p.  171)  that  myxcedema  with  cachexia  followed  in  about  33  per 
cent,  of  all  cases  of  complete  thyroidectomy.  Many  cases  will  be  found 
there  quoted. 

However  this  matter  may  finally  be  cleared  up,  the  fact  remains 
beyond  dispute  that  in  many  parts  of  Europe  symptoms  akin  to  those 
of  myxcedema  have  followed  complete  thyroidectomy. 

Mr.  Horsley  (loc.  siqrra  cit.)  shows  that  the  following  are  modi- 
fying conditions  in  this  consequence  of  thyroidectomy  :  —  (i)  The 
animal  in  question.  Thus,  while  most  severel}^  marked  in  carnivora, 
he  speaks  of  the  cachexia  as  moderate,  but  certain,  in  man.  (2)  The 
^gs-t  (3)  The  existence  of  accessor}-  and  residual  thyroid  tissue. 
(4)  The  previous  state  of  nutrition ;  a  state  of  low  nutrition  before 
thyroidectoni}-  leading  to  early  and  very  severe  cachexia. 

Why  this  sequence  has  not  been  invariable,  and  what  the  expianation 
of  it  is  when  it  does  appear,  are  as  yet  uncertain.  But  till  this  matter  is 
cleared  up,  I  am  distincth*  of  opinion  that  complete  extirpation  of  the 
thyroid  is  as  yet  unjustifiable  in  young  subjects,  or  before  the  approach 
of  middle  life.  It  is  certainly  an  operation  of  many  undoubted  risks, 
such  as  hemorrhage,  injury  to  the  recurrent  laryngeal  (p.  533)  and  the 
trachea,  and  septic  troubles.  In  addition,  the  great  risk  of  myxcedema 
remains,  an  uncertaint}-  perhaps,  but  still  to  be  reckoned  with.  On  the 
other  hand,  we  have  operations  which  are  infinitely  safer,  such  as  ligature 
and  removal  of  the  isthmus,  and  removal  of  one  half,  to  be  followed,  if 
needful,  by  ligature  of  the  arteries  to  the  opposite  half  later  on. 


*  In  a  similar  case  I  would  advise  either  ligature  of  the  vessels  to  the  remaining 
lobe,  or  removal  of  half  of  this.  Possibly  the  administration  of  thyroid  extract  might 
have  been  beneficial. 

f  Of  Kocher's  sixteen  cases,  in  which  •■  cachexia  strumipriva  "  was  developed,  nine 
were  under  twenty  years  of  age,  five  between  twenty  and  thirty,  and  only  two  above 
thirty.     Eleven  were  young  women ;  five  were  males. 
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The  following  case  is  the  oiil}^  one  in  which  I  have  removed  the  entire 
thyroid.  The  points  worthy  of  note  are  (i)  that  an  interval  of  five  years 
took  place  between  the  two  operations  by  which  removal  was  effected ; 

(2)  that  the  woman  was  41  when  the  second  lobe  w^as  removed,  and 
that,  though  no  thyroid  extract  was  being  taken,  she  was  perfectly 
well  when  seen  a  year  and  seven  months  after  the  second  operation ; 

(3)  that  the  diminution  in  size  of  the  remaining  lobe  which  followed  on 
removal  of  the  first  and  the  isthmus  was  not  permanent. 

H.  W.,  iet.  36,  was  sent  to  me  at  Guy's  Hospital,  in  February  1893,  for  general 
enlargement  of  the  thyroid  gland.  This  had  commenced  when  the  patient  was  16,  then 
remained  stationary  till  her  marriage  at  21.  After  each  pregnancy  the  swelling  had 
increased,  and  then  gradually  subsided.  Following  the  birth  of  her  last  child,  fourteen 
months  before,  the  swelling  had  not  subsided.  The  patient  now  had  tlyspnoea  after 
exertion.  As  the  left  lobe  had  originally  been  the  first  to  enlarge,  and  as  it  was  now 
softer  and  more  vascular  than  the  right,  this  lobe  and  the  isthmus  were  removed  on 
February  17, 1893.  The  patient  left  the  hospital  on  March  20,  the  wound  being  soundly 
healed.  It  is  stated  in  the  report  that  •'  the  right  lobe  had  diminished  rapidly,  all  that 
was  left  of  it  being  a  small  squarish  mass." 

In  June  1898,  or  more  than  five  years  later,  the  patient  reported  that  she  was  troubled 
with  her  breathing,  and  that  after  a  long  interval,  being  three  months  pregnant,  she 
was  very  anxious  about  herself  owing  to  the  enlargement  of  the  gland  in  previous  preg- 
nancies. She  was  re-admitted  on  June  28,  1898.  The  right  lobe  was  about  twice  its 
proper  size.  There  was  no  tracheal  stridor.  The  right  lobe  was  removed  on  June  28, 
the  patient  being  now  41.  She  left  the  hospital  on  July  12,  the  wound  being  entirely 
healed.  She  took  the  thyroid  extract  for  two  months  only,  went  her  full  time,  and 
bore  a  healthy  child.  I  saw  her  in  February  1900,  a  year  and  seven  months  after 
the  removal  of  the  second  lobe.  There  was  not  a  trace  of  myxoedema  ;  the  general 
health  was  excellent. 

Operation  for  Removal  of  One-half,  and  the  Isthmus 

as  well  if  required.* — 1  recommend  this  operation  most  strongly. 
I  have  performed  it  in  33  cases  of  ordinarj^  bilateral  bronchocele,  and 
in  4  of  exophthalmic  goitre.  Of  these  33  cases,  3  died;  one  a  young 
male,  with  an  enormous  and  rapidly  increasing  bronchocele  extending 
behind  the  sternum,  and  causing  grave  dyspncEa.  This  patient  sank 
within  twenty-four  hours,  with  symptoms  which  now  appear  to  me 
referable  to  absorption  of  thyroid  secretion  (p.  531).  The  otlier,  a 
woman  ot  44,  died  without  any  cause  being  found,  save  bronchitis. 
It  is  possiljle  that  this  case  may  have,  in  some  way,  become  septic. 
The  third  fatal  case  was  one  of  exophthalmic  goitre,  and  is  recorded 
below  (p.  546). 

In  the  very  great  majority,  shrinking  of  the  opposite  half  of  the 
thyroid  followed.  In  two  cases — and  it  was  not  till  I  had  operated 
thirteen  times  that  I  became  familiar  with  this  possibility — this  desired 
•  end  was  only  temporarily  attained.  After  a  few  months  the  shrinking 
of  the  opposite  lobe  ceased,  and  it  began  again  to  enlarge.  One  of 
these  cases  is  related  above.  It  will  be  seen  that  the  re-enlargement 
of  the  second  lobe  here  caused  no  stridor,  and  that  the  dyspnoea  was 
probably  exaggerated  and  of  nei-vous  origin,  the  patient  having  suffered 
from  real  dyspnoea  in  past  pregnancies,  and  having,  after  a  long 
interval,   become  pregnant  again.      The  four  cases    in    which    I   have 


*  I  have  (p.  543)  compared  this  operation  with  one  preferred  by  many  surgeons,  viz., 
removal  of  the  adenomata  which  they  maintain  to  be  usually  at  the  root  of  enlarge- 
ment of  one  or  both  lobes  of  the  thyroid. 
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opcratt'd  toi'  exdjilitlialmic  goiti'c  are  given  Ijclow  (]>.  545).  The  parts 
having-  been  sterilised,  and  the  patient's  head  and  shoulders  conveniently 
supported,  the  ana3sthetic  is  administered,  A.C.E.  being-  usually  the 
best.  If  ether  is  thought  necessary,  it  can  be  replaced  by  chloroform 
as  soon  as  its  stinnilating  effect  is  established.  The  surgeon  now  makes 
a  free  incision  along  the  anterior  boi-der  of  the  sterno-mastoid,  over  the 
most  prominent  part  of  the  tumour  which  he  is  going  to  remove,  avoid- 
ing- an}'  large  veins.  An  ample  longitudinal  incision*  will  nearly 
always  give  all  the  room  that  is  required,  and  such  a  scar  will  be  little 
conspicuous,  falling,  as  it  does  eventually,  into  the  sulcus  just  internal 
to  the  muscle — a  point  of  much  importance  in  women. 
'  The  skin  and  platysma  being  cut  through,  any  superficial  veins  care- 
fully tied,  the  deep  fascia  is  slit  up,  and  one  or  more  of  the  depressors 
of  the  hyoid  bone,  often  much  expanded,  are  next  met  with.  These  are 
separated  with  a  blunt  dissector,  and  divided  if  needful.  I  wish  here 
to  impress  three  points  upon  my  juniors.  The  first,  that  all  handling  of 
the  gland  is  to  be  as  gentle  as  possible,  for  the  reasons  given  at  p.  531  ; 
and  this  is  especiallj^  the  case  with  soft,  parenchymatous  goitres. 
Secondly,  a  pair  of  blunt-pointed  curved  scissors  make  a  most  efl&cient 
blunt  dissector  Avhen  used  closed,  while  they  are  at  hand  in  a  moment 
to  divide  any  structure  required.  Lastly,  as  I  have  emphasised  at 
p.  532,  the  layers  of  deep  cervical  fascia  met  with  vary  much  in 
strength,  and,  to  a  less  degree,  in  number  also.  Every  one  of  them 
must  be  divided  in  the  full  extent  of  the  wound  before  any  attempt  is 
made  to  deal  with  the  bronchocele  itself.  Inattention  to  this  point  will 
largely  increase  the  difficulties  met  with.  The  goitre  in  its  capsule  will 
be  recognised  by  its  bluish-red  colour  and  the  large  veins  Avhich  stand 
out  as  they  ramify  on  the  surface  of  the  gland.  One  or  more  large 
retractors  are  now  inserted  so  as  to  draw  outwards  the  sterno-mastoid 
and  large  vessels,  while  the  surgeon  with  his  left  index  finger,  or  the 
scissors,  frees  the  enlarged  part  of  the  thyroid  from  its  bed,  shelling 
it  forwards,  and  probably  finds  it  only  fixed  above,  below,  and  in- 
ternally, by  the  thyroid  vessels  and  the  isthmus.  In  effecting  this 
separation,  the  greatest  care  must  be  taken  to  work  gently  and  to  keep 
close  to  the  tumour,!  the  veins  being  often  much  enlarged  and  thin- 
walled.j     The  upper  extremity  of  the  tumour  being  first  isolated,  the 


*  The  incision  can  either  be  made  as  above,  laterally,  or  it  may  be  angular  with 
a  straight  limb  in  the  median  line  from  hyoid  to  sternum,  and  one  passing  obliquely 
outwards  and  upwards  from  the  upper  end  of  the  first.  If  the  surgeon  still  persist  in 
removing  the  whole  gland,  the  incision  may  be  Y-shaped.  In  cases  such  as  that  of  Sir 
W.  Mac  Cormac  (loc.  infra  cit.'),  where  the  skin  is  adherent  after  the  use  of  setons,  kc, 
the  incisions  must  be  made  so  as  to  enclose  and  remove  the  adherent  skin  and  cicatrices. 

t  The  capsule  of  the  tumour  must  nowhere  be  opened.  Such  a  step  not  only  leads  to 
flooding  of  the  wound  with  blood,  but  thus  also  obscures  and  may  lead  to  damage  of 
important  parts,  e.g..  the  recurrent  laryngeal  and  trachea. 

X  While  it  is  quite  impossible  to  give  any  adequate  idea  of  the  number  of  vessels 
which  may  be  met  with  in  a  large  and  difficult  case,  it  will  be  well  to  recall  the  principal 
vein-trunks.  The  superior  thyrpid  vessels  enter  at  the  upper  angle  ;  a  little  below  these 
emerges  laterally  a  superior  accessory  vein  (Kocher).  The  same  surgeon  describes  as 
constant  a  superior  and  inferior  communicating  vein  as  lying  above  and  below  the 
isthmus,  the  former  joining  the  two  superior  thyroids,  and  the  latter  entering  into  the 
thyroidea  ima  vein.     The  inferior  thyroid  vessels  pass  behind  the  outer  border  of  the 
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superior  thyroid  vessels  are  found  and  tied  either  with  double  ligatures 
of  chromic  catgut  passed  with  an  aneur3-sm-needle,  or  divided  between 
two  pairs  of  Spencer  Wells's  forceps,  the  two  ends  being  tied.  This 
effected,  the  tumour  is  next  isolated  in  a  downward  direction,  and  any 
outlying  masses  turned  out  from  beneath  the  sterno-mastoid.  The  next 
step  usually  taken  is  similar  isolation,  ligature,  and  division  of  the 
inferior  thyroids,  but  I  prefer  to  take  the  isthmus  next,  being  of  opinion 
that  the  more  the  growth  is  freed  and  isolated,  and  the  less  fixed  it  is, 
the  more  easily  are  the  inferior  thyroid  vessels  dealt  with,  and  the  less 
danger  is  there  of  damaging  the  recurrent  laryngeal. 

The  separation  of  the  isthmus  is  best  effected  ^\'ith  a  steel  director, 
care  being  taken  to  keep  the  isthmus  as  much  off  the  trachea  as 
possible,  and  the  point  of  the  director  close  to  the  isthmus.  Mr.  W, 
►Spencer  has  published  a  very  interesting  case  (^Ann.  of  Surrj.,  May 
1895),  i^i  which  the  isthmus  and  the  trachea  were  most  intimately 
united,  although  the  thja-oid  gland  seemed  the  seat  of  fibroid  and  not 
malignant  degeneration. 

The  patient  was  a  young  woman  with  a  thyroid  normal  in  size  and  shape,  but  of 
marked  hardness.  The  pulse  was  130-140.  There  was  no  exophthalmos.  Stridor  was- 
present,  loudest  at  the  level  of  the  isthmus.  At  the  operation,  no  line  of  demarcation 
could  be  made  out  between  the  isthmus  and  the  trachea,  so  the  isthmus  and  the  adjacent 
part  of  each  lateral  lobe  were  shaved  away  from  the  trachea,  leaving  a  portion  about  as 
large  as  the  end  of  the  thumb.  The  trachea  thus  exposed  felt  like  a  soft  tube,  and  was 
sucked  in  and  blown  out  by  inspiration  and  expiration.  The  cartilaginous  rings  had 
softened  or  disappeared.  As  the  breathing  was  none  the  better  for  the  removal  of  the 
isthmus,  the  trachea  was  opened  immediately  below  the  cricoid  cartilage.  The  lumen 
below  this  point  being  seen  to  be  narrowed  to  a  chink,  the  incision  was  carried  down- 
wards through  that  part  of  the  trachea  which  had  been  in  contact  with  the  thyroid, 
until  cartilaginous  rings  were  again  met  with.  In  a  fortnight  the  patient  was  able  to 
discard  the  tube,  and  she  made  a  good  recovery,  though  the  pulse-rate  was  still  120  a 
minute. 

When  this  bod}^  has  been  sufficiently  separated,  it  may  be  ligatured 
after  transfixion  with  an  aneurysm-needle    carrying    sterilised  silk  or 

thyroid,  and  for  some  distance  behind  it,  before  penetrating  it  with  its  several  branches. 
A  little  above  the  inferior  thyroid  vessels  emerges  the  inferior  accessory  thyroid  vein.  The 
anterior  jugular  will  have  to  be  dealt  with,  and  the  positions  of  the  internal  jugular 
and,  below,  of  the  innominate  veins  will  have  to  be  remembered  in  the  case  of  huge 
tumours.  The  above  veins  are  figured  by  Sir  W.  Mac  Cormac  (loc.  infra  cit.')  in  an 
illustration  taken  from  Kocher.  In  a  case  which  Mr.  Jessop  and  Mr.  Berry  record 
QSf.  Hartlt.  Hasp.  Rep.,  1889,  p.  103)  the  position  of  the  internal  jugular  was  worthy  of 
special  notice,  lying,  as  it  did,  spread  out  upon  the  outer  side  of  the  left  lobe  of  a  large 
brouchocele.  "  Instead  of  bearing  the  normal  relation  to  the  carotid,  it  lay  well  in  front 
of  and  internal  to  it.  Consequently  the  pulsation  of  the  artery  in  such  cases  is  bot  a 
safe  guide  to  the  position  of  the  vein.  We  wish  to  lay  stress  upon  this  point,  since  we 
believe  that  it  is  mainly  to  ignorance  of  this  altered  relation  of  vein  to  artery  that  the 
not  uncommon  accident  of  a  wound  of  the  vein  during  extirpation  of  the  goitre  is  to  be 
attributed.  We  believe  that  the  explanation  which  Liicke  gives  of  this  abnormal 
dilation  is  correct.  The  common  carotid,  having  no  branches,  is  displaced  outwards 
by  the  goitre ;  the  jugular,  being  attached  by  its  branches  to  the  front  of  the  thyroid 
gland,  cannot  be  displaced  to  an  equal  extent,  and  consequently  comes  to  lie  at  first  in 
front  of,  and  also  internal  to,  the  artery."  Whether  the  above  statement  that  wound 
of  the  internal  jugular  is  a  "not  uncommon  accident"  in  these  operations  is  correct,. 
nuiy,  I  think,  be  doubted,  in  this  country  at  least.  The  above  case  is  well  worthy  of 
l)crusal. 
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strono-  fhroinie-  i^'iit,*  or  it  may  bf  luiri'full}'  torn  tlirnn<^li  with  (lie  point 
of  a  director,  and  each  bleedinf>'  point  secured.  The  latter  step  will 
usually  suffice.-j-  The  amount  of  hasmorrhage  met  with  in  detaching 
and  dividing  the  isthmus  varies.  If  the  separation  is  effected  piece- 
meal, the  bleeding  is  often  very  slight.  This  is  probal)ly  accounted  I'or 
by  the  fact  that  the  intimacy  of  connection  and  continuity  of  structure 
between  the  halves  of  the  thyroid  and  the  isthmus  varies  much  also;  in 
man}^  cases  the  connection  is  mainly  by  connective  and  a  little  glandular 
tissue,  with  very  few  vessels. 

The  tumour,  now  almost  completely  isolated,  is  drawn  to  one  side, 
and  especial  care  is  taken  before  ligaturing  the  inferior  thyroid  vessels. 
These  should  be  most  carefully  isolated  and  inspected,  so  as  to  avoid 
injury  to,  or  including,  the  recurrent  larjaigeal.  Owing  to  the  fact  that 
the  trunk  of  the  inferior  thyroid  artery  does  not  come  into  relation  with 
the  recurrent  laryngeal  till  both  are  close  to  the  trachea,  either  the 
trunk  of  the  vessel  should  be  ligatured  and  cut  at  some  distance  from 
this  tube,  or  its  branches  tied  close  to  the  gland.  I  prefer  the  latter 
course. 

If  the  vessel  be  tied  near  the  junction  of  cricoid  and  trachea,  the 
nerve  may  very  likely  be  inchided  ;  and  the  same  risk  will  be  run  if, 
at  this  stage  especially,  the  wound  be  not  kept  dry  and  bloodless. 

After  the  removal  of  the  tumour,  the  wound  should  be  examined  for 
any  bleeding  points,  and  most  thoroughly  dried  out. 

The  question  of  drainage  now  arises.  The  wound  left  after  removal 
of  one  lobe  only,  if  much  enlarged,  is  often  extensive  and  deep,  the  larynx, 
trachea,  large  vessels,  and  oesophagus  being  all  exposed.  In  several  of 
my  cases  the  dome  of  the  pleura  has  been  seen  rising  and  falling  in  the 
I'oot  of  the  neck.  It  is  a  very  difficult  wound  to  drain  satisfactorily,  as 
its  lower  part  dips  behind  the  sterno-clavicular  junction.  In  cases  of 
ordinary  parenchymatous  bronchocele,  where  the  operation  has  been 
easy,  and  the  parts  but  little  disturbed,  the  surgeon  will  dispense  with 
all  drainage  and  trust  to  a  dry  wound  and  carefully-applied  pressure  so 
as  to  obliterate  its  cavity.  In  such  cases,  in  order  to  obviate  any 
collection  occurring,  all  fluid,  blood-clots,  &c.,  should  be  most  thoroughly 
sponged  out  before  the  wound  is  brought  together,  and  gauze  or  a 
sterilised  pad  should  be  kept  in  the  wound  while  the  sutures  are 
inserted.  These  last  are  best  of  sterilised  salmon-gut.  When  they  are 
all  in  place  the  gauze  is  withdrawn  before  the  sutures  are  tied.  The 
edges  of  the  wound  should  be  brought  into  most  exact  position  to 
promote  early  and  sound  healing.     It  is  not  uncommon  for  the  scar  to 

*  All  ligatures  used  should  be  of  eflBciently  sterilised  chromic  gut.  If  by  any  mishap 
pi'imary  union  be  not  secured,  silk  ligatures  are  liable  to  come  away  for  many  months. 
Thus  Sir  W.  Mac  Cormac  relates  {Brit.  Med.Journ.,  1882,  vol.  ii.  p.  231)  a  thyroidectomy 
lasting  two  hours,  in  which  at  least  a  hundred  ligatures  were  used.  Six  months  later 
a  sinus  was  still  discharging  ligature-threads  (jrldc  infra,  p.  552). 

f  If  the  pedicle  seem  too  thick  and  vascular  to  treat  in  this  way,  which  may  be  the 
case  in  colossal  bronchoceles,  it  should  be  subdivided  and  tied  in  several  pieces,  like  a 
stout  ovarian  pedicle,  the  ligatures  being  made  to  interlock.  If  this  cannot  be  managed, 
and  if  the  patient's  condition  admit  of  it,  the  jDedicle  may  be  slowly  divided  by  an 
ecraseur,  or  seared  through  with  the  cautery.  In  such  case  the  stump  should  be  brushed 
over  with  a  solution  of  zinc  chloride,  gr.  x.-3j.,  or  one  of  formalin,  packed  round  with 
sterilised  iodoform  gauze,  and  brought  outside  the  wound. 
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show  a  flistinct  tendency  to  become  keloid,  especially  in  young  subjects  ; 
this  condition  is,  however,  only  a  temporary  one — a  linear  white  scar  will 
be  the  final  result.  Over  the  dressings  in  immediate  contact  with  the 
wound,  firm  even  pressure  should  be  made  with  sterilised  pads  or 
salicylic  wool,  with  the  twofold  object  of  distributing  the  discharges 
evenly  over  a  large  surface  of  dressings,  and  obliterating  the  cavity  of  the 
wound.  And  for  the  first  week  after  the  operation  the  same  care  should 
be  taken  to  keep  the  dressings  securely  in  position.  This  is  especially 
difiicult  in  a  mobile  part  like  the  neck,  and  one  which  does  not  admit 
of  much  compression.  Tlie  safest  plan  is  to  pass  the  gauze  bandages 
under  the  axilla  (protected  from  chafing  by  wool)  below,  and  to  wind 
them  over  the  chin  and  forehead  above,  all  being  made  secure  by 
continuous  stitching.  This  alone  will  prevent  the  dressings  slipping 
down  and  exposing  the  upper  end  of  the  wound,  which  is  thus  readily 
infected.  A  piece  of  jaconet  should  be  so  arranged  as  to  prevent 
soiling  of  the  upper  dressings  by  discharges  from  the  mouth.  In 
certain  cases  it  will  be  wiser  to  employ  drainage  or  a  substitute. 
Thus,  in  rare  instances,  where  much  disturbance  of  the  parts  laterally 
has  been  needful — in  one  of  my  cases  the  common  carotid  Avas  dis- 
placed into  the  posterior  triangle — it  may  be  well  to  introduce  a  tube 
laterally  by  counter-puncture.  In  those  cases  of  soft  vascular  paren- 
chymatous goiti'es  where  the  train  of  symptoms  described  at  p.  531  is 
so  prone  to  follow — due,  probably,  as  pointed  out  b}-  Mr.  Paul  (p.  532). 
to  absorption  of  thyroid  secretion — and  in  all  cases  of  exophthalmic 
goitre,  I  advise  strongh'  that  salmon-gut  sutures  should  be  inserted, 
as  advocated  above,  but  not  tied;  the  wound  should  be  gently  but 
thoroughly  plugged  with  dry  sterilised  gauze  (a  note  being  taken  of 
the  number  of  pieces  used).  The  sutures  are  left  long,  and  the  wound 
is  dressed  in  the  usual  way.  After  a  few  days,  when,  owing  to  the 
sealing  of  the  surface  of  the  wound,  there  is  no  longer  any  danger 
of  further  escape  and  absorption  of  the  thyroid  secretion,  the  gauze 
should  be  removed  (with  the  aid  of  nitroiis  oxide  gas  if  needful)  and 
the  sutures  carefully  tightened. 

One  or  two  complications  require  notice. 

If  during  the  operation  there  is  any  evidence  of  syncope,  the  head 
should  be  lowered  and  injections  of  ether  or  brandy  given.  Both  the 
surgeon  and  the  assistant  who  is  giving  the  anaesthetic  must  be  on  the 
look-out  for  evidence  of  dyspnoea  or  asphyxia.  If  any  sign  of  these 
occur,  it  is  an  indication  for  the  surgeon  most  carefully  to  examine  the 
tissues  which  he  is  handling,  and  the  amount  to  which  he  may  be 
di'agging  upon  the  air-passages  in  the  manipulation  of  the  tiimour. 

Tracheotomy  seems  to  be  nearly  always  a  fatal  complication,*  partly 
by  rendering  such  a  deep  and  important  wound  septic,  partly  by  causing 
septic  broncho-pneumonia,  and  pai'tly  by  adding  to  the  shock  in  a  patient 
already  collapsed  by  so  severe  an  operation. 

If  tracheotomy  appear  urgently  needed,  the  surgeon  should  try  first 
slitting  up  more  freely  the  deep  cerAT.cal  fascia  or  dividing  any  stretched 
muscles,  in  order  to  relieve  the  trachea  and  breathing. 

In  the  event  of  this  operation  having  to  be  performed,  great  difficulties 

*  In  five  of  Billroth's  cases  in  which  tracheotomy  was  performed,  three  died.  Kochers 
experience  has  been  the  same. 
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nni<t  be  expected,  and  the  .suro-eon  should  be  provided  with  long  soft 
tubes,  in  case  there  is  any  mediastinal  prolongation  pressing  upon  the 
lower  part  of  the  trachea.  Every  possible  attention  must  be  paid  to 
kee]iing  the  tracheotomy  wound  sweet  with  applications  of  iodoform, 
iodoform  and  ether,  &c.  Sir  W.  Mac  Cormac  mentions  the  need 
of  keeping  the  head  very  steady  during  the  tracheotomy,  and,  later  on. 
with  sand-bags  ;  he  advises  leaving  the  thyroidectomy  ^vound  open,  and 
treating  it  with  frequent  irrigation,  if  tracheotomy  has  been  found 
necessary.  Irrigation  Avith  mercury  perchloride  (i  in  4000)  should  be 
used  at  intt^rvals  throughdiit. 

Enucleation  of  Thyroid  Adenomata. — This  method  has  been  largely 
used  by  Porta,  Billroth,  Socin,  Reverdin,  Wolfler,  and  other  continental 
surgeons.  Mr.  Symonds  (Clin.  Soc.  Trans.,  vol.  xxiii.  p.  51),  following 
on  the  same  lines,  has  shown  that,  in  cases  of  ordinary-  solid  enlarge- 
ment of  the  thyroid,  encapsuled  adenomata  are  often  present,  and  that 
it  is  sufficient  and  a  much  less  severe  operation  to  enucleate  these 
instead  of  removing  one  half  of  the  gland.  In  practising  enucleation  it 
is  necessary,  when  the  enlarged  lobe  has  been  exposed  and  brought  well 
up  into  the  wound,  to  search  for  and  define  most  accurately  the  capsule- 
of  the  adenoma.  "  In  most  cases  it  will  be  seen  at  once,  but  in  a  few 
the  edge  of  the  gland  may  have  to  be  raised  first.  It  is  most  essential 
to  be  sure  that  the  smooth,  white  covering  is  exposed  ;  for,  if  not,  and 
the  dissection  be  carried  ^outside  it,  troublesome  hgemorrhage  is  sure  to 
follow  :  in  fact,  the  entire  success  turns  upon  this  point."  Any  surgeon 
adopting  this  method  will  remember  (i)  the  above  danger — a  very 
present  one — of  haemorrhage  ;*  (2)  the  fact  that  these  adenomata  may 
be  multiple.!  and  that  if  one  be  left  behind  it  will  keep  up  the  enlarge- 
ment of  the  lobe  ;  (3)  that  shrinking  of  the  opposite  lobe,  which  it  is  our 
aim  to  bring  about  by  removing  one  lobe,  is  not  so  likely  to  follow  on 
removal  of  an  adenoma  as  it  is  when  one  lobe  and  half  the  isthmus  have 
been  removed ;  (4)  that  enucleation  is  not  applicable  to  all  cases,  e.f/., 
the  gelatinous  form  of  adenoma. 

To  quote  Mr.  Berry  (Birmiwjham  Med.  Ber.,  1890,  p.  333).  the  method 
is  obviously  suited  only  to  those  cases  in  which  the  adenoma  forms  a 
well-defined  tumour  embedded  in  the  thyroid.  Again,  as  pointed  out 
by  the  same  authority  {loc.  supra  cit.,  p.  332),  it  is  only  in  the  unilateral 
goitres  that  the  enlargement  is  brought  about  either  bj^  adenomata  or 
cysts.  Unilateral  goitres  present  themselves  for  treatment  but  rarely 
when  compared  with  the  cases  of  general  enlargement,  and.  from  my 
experience,  cysts  are  much  more  frequently  met  with  as  the  cause  of 
unilateral  enlargement  of  the  thp'oid  than  are  adenomata.  A  careful 
examination  of  the  specimens  removed  in  the  thirty-three  cases  in  which 
I  have  operated  has  i-evealed  adenomata  in  only  five,  and  one  of  these 
lay  too  deep  to  be  detected.  Prof.  Kocher  {Rev.  de  Chir.,  April  1898) 
considers   that    intra-glandular    enucleation    of  isolated    adenomatous 

*  Wfilfler.  in  his  exhaustive  monogi'aph  (Berlin  :  A.  Hirschwald.  1891),  shows  that  this 
method,  while  successful  in  a  great  majority  of  cases,  has  proved  fatal  from  hfemorrhage. 

f  Wolfler  Qoc.  mtpra  cit.')  mentions  a  case  in  which  as  many  as  thirty  or  forty 
adenomata  were  present.  He  states  that  recurrence  took  place  in  one  case  after  this 
method  had  been  employed,  but  that,  as  most  of  the  cases  are  too  recent,  nothing  definite- 
can  be  stated  on  this  point. 
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iiochiles  is  only  to  be  practised  if  they  can  be  removed  rapidly  and  with- 
out marked  hoBmorrhage.  otherwise  partial  thyroidectomy  is  indicated. 

Treatment  of  Enlarged  Thyroid  by  Operations  on  the 

Isthmus. — This  method  consists  in  excising  the  isthmvis  after 
applying  double  ligatures,  or  in  trusting  to  double  ligatures  alone. 
It  was  first  recommended  in  this  country  by  Sir  D.  Gibb  {Lancet, 
1875.  vol.  i.  p.    120).  and  more  recently  W  Mr.  Sydney  Jones. 

In  Sir  D.  Gibb's  cases  the  patients  were  young  women  whose  bronchoceles  had  resisted 
other  treatment.  In  one  case  there  was  general  enlargement  of  the  thyroid,  especially 
on  the  right  side ;  the  isthmus  could  be  felt,  distinctly  rounded,  and  projecting  somewhat 
over  the  trachea.  Mr.  Holthouse  exposed  the  isthmus,  and,  after  placing  a  ligature  on 
either  side,  removed  it.  About  six  months  later  the  patient  was  entirely  free  from  her 
old  symptoms — tension,  dyspnoea,  &c. — and  the  lobes  appeared  to  have  receded  laterally. 
and  to  be  less  iDrominent. 

In  the  second  case  there  was  much  enlargement  of  the  veins  owing  to  extension 
downwards  of  the  bronchocele.  Cough,  dysphagia,  and,  at  times,  urgent  dyspucEa  were 
]n-eseut.  AVhen  Mr.  Holthouse  exposed  the  isthmus  it  suddeidy  cropped  up  like  a 
hernial  tumour.  After  cautiously  detaching  it  with  curved  scissors,  two  ligatures  were 
passed  under  it  as  widely  apart  as  possible.  As  they  seemed  likely  to  become  detached 
if  the  isthmus  was  cut  away,  they  were  left  in  to  slough  out.  The  patient  made  a  good 
recovery,  with  much  relief  to  her  symptoms. 

Mr.  Sydney  Jones  has  recorded  QLancet,  November  24,  1883)  the  case  of  a  patient  aged 
18,  who  had  noticed  the  swelling  about  eight  years;  latterly  it  had  increased  rapidly. 
The  dyspnoea  was  marked,  the  least  exertion  bringing  on  paroxysms.  The  thyroid  was 
greatly  enlarged,  the  right  lobe  being  much  the  larger,  while  the  isthmus  could  be 
traced  extending  below  its  usual  position,  as  a  band  about  one  inch  in  vertical  measure- 
ment. An  incision  about  three  and  a  half  inches  long  having  been  made  in  the  middle 
line,  and  transverse  branches  of  the  anterior  jugular  vein  tied  and  turned  aside,  the 
isthmus  was  detached  by  the  finger  and  director  from  the  front  of  the  trachea.  An 
aneurysm-needle  was  then  made  to  perforate  (which  it  did  easily)  the  junction  of  the 
isthmus  with  each  lateral  lobe.  The  double  ligature  on  each  side  was  tied  as  with  an 
ovarian  pedicle,  and  the  isthmus  cut  away.  There  was  very  little  liEemorrhage.  The 
trachea  was  much  compressed,  of  triangular  shape,  ^vith  the  apex  forwards,  and  each 
lateral  surface  somewhat  concave.  Immediately  on  removal  of  the  isthmus,  much 
relief  seemed  to  be  afforded  to  the  patient.  The  dyspnoea  quickly  ceased;  and  when  the 
patient  left,  in  less  than  two  mouths,  the  thyroid  could  not  be  felt. 

1  have  followed  Mr.  Sydney  Jones  in  three  cases,  with  a  good  result, 
the  shrinking  of  the  lateral  lobes  being  steady  and  progressive.  I 
cannot,  however,  say  whether  this  has  been  permanent,  and  as  in  two 
cases,  in  which  I  had  removed  one  lateral  lobe  as  well  as  the  isthmus, 
the  other  lobe,  which  had  shrunk  out  of  sight,  began  two  and  three 
3'ears  later  to  enlarge  again,  I  have  ceased  to  practise  removal  of  the 
isthmtis  alone.  But  where  dyspnoea  is  increasing,  and  slitting  up  of 
the  deep  fascia  freely  does  not  relieve  it,  es]iecially  in  cases  where  the 
surgeon  is  short-handed,  a  trial  of  this  method  would  be  quite  justifi- 
able, though,  as  shown  at  p.  528,  one  lateral  lobe  should  always  be 
removed  as  well,  if  possible. 

A  trial  of  this  operation  would  be  also  justified  in  the  following  cases. 
When  the  isthmus  is  distinctly  enlarged  in  (a)  cases  of  colossal  growths 
where  the  surgeon  does  not  care  to  undertake  more;*  (/S)  where,  owing 
to  the  anassthetic  not  being  well  taken,  the  time  for  operation  is  limited  ; 
(7)  where,  the  lateral  lobes  being  little  affected,  the  isthmus  is  the  seat 

*  In  these  cases  the  shrinking  of  the  lateral  lobes  may  be  slow. 
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of  the  enlaro-cnu'iit.  csjx'cially  it"  traelieal  stridor  be  i)resent.  If  with 
general  enhirgenu'iit  dyspna'a  be  present,  removal  of  one  of  the  latci-al 
lobes  as  well  as  the  isthmus  will  ^ive  much  more  sj)et'(ly  and  decided  relief. 
I  accordingly  ])refer  the  latter  operation  wherex'er  the  lateral  lobes  are 
much  enlarged.  The  isthmus  can  be  raised  without  difficulty  with  a 
steel  director  or  l)lunt  dissector  from  the  trachea ;  it  is  then  transfixed 
at  its  junction  with  the  lateral  lobes,  or  through  these  themselves,  with 
a  double  sterilised  sul]ihuro-chromic  gut  ligature  (this  should  be  tested 
beforehand^  The  ligatures  being  tied,  tiie  gland  tissue  is  sni])pcd 
through  between  them,  the  isthmus  removed,  and  the  stumps  pared 
away  as  close  to  the  remaining  ligatures  as  is  safe. 

Tht/roidedomy  for  Exoplitlmhnic  Goitre. — I  have  operated  in  four  of 
these  cases.  It  will  be  seen  that  in  the  two  cases  of  which  pai'ticulars 
liave  been  obtainable  some  time  after  the  operation,  the  relief  given  has 
not  been  complete.  Further,  that  the  fourth  case  was  quickly  fatal,  and 
jn-obably  from  over-absorption  of  thyroid  secretion.  As  I  have  already 
stated,  I  believe  these  fatalities  may  be  prevented  by  filling  the  wound 
with  dry  sterilised  gauze  at  the  close  of  the  operation,  in  the  manner 
suggested  by  Mr.  Paul  (pp.  532,  542), — but  doing  it  at  once,  and  not 
waiting,  as  he  does,  for  the  first  onset  of  dangerous  symptoms. 

The  first  case  was  a  patient,  aged  22,  of  Dr.  Garrard,  of  Eickmansworth.  I  operated 
by  the  advice  of  Dr.  Goodhart.  Proptosis  had  been  noticed  for  three  years,  but 
the  enlargement  of  the  thyroid  for  only  six  months.  Both  lobes,  especially  the  right, 
and  the  isthmus  were  much  enlarged,  the  latter  extending  down  to  the  sternum.  The 
whole  gland  was  spongy,  and  pulsated  slightly,  in  addition  to  receiving  pulsation  from 
the  carotids.  A  marked  thrill  could  be  felt  over  it.  A  venous  bruit  could  be  heard 
at  the  lower  part  of  the  right  lobe,  a  systolic  bruit  over  the  pulmonaiy,  and  one  much 
less  marked  over  the  aortic  area.  Slight  attacks  of  dyspnoea  had  recently  appeared, 
especially  at  night,  "  with  wheezing."  There  was  occasionally  some  difficulty  in  swallowing. 
Chloroform  was  taken  quietly.  An  incision,  about  7  in.  long,  being  made  from  behind 
the  right  angle  of  the  jaw  to  the  left  steruo-clavicular  joint,  the  tumour  was  exposed  by 
slitting  up  the  deep  fascia  and  partly  dividing,  partly  retracting,  the  hyoid  depressors. 
The  three  parts  of  the  thyroid  were  intimately  fused,  thick,  and  fleshy ;  the  isthmus  had 
crept  down  to  the  manubrium.  A  very  striking  feature  was  five  or  six  huge  veins,  the 
size  of  the  axillary,  coursing  over  the  front  of  the  tumour  to  dip  down  behind  the  sternum. 
The  thyroid  vessels  on  the  right  side  were  first  found  and  tied,  the  inferior  being  dealt 
with  by  tying  its  branches  very  close  to  the  gland,  so  as  to  avoid  the  recurrent  laryngeal 
nerve.  The  right  lobe  was  then  dissected  from  the  trachea  with  a  steel  director,  the 
adhesions  being  intimately  close  by  firm  connective  tissue  not  very  vascular.  The  lai'ge 
veins  already  mentioned  having  been  secured  with  double  sulphuro-chromic  gut  ligatures, 
the  isthmus  was  next  freed  from  the  trachea,  and  its  junction  with  the  left  lobe  care- 
fully transfixed  with  a  steel  director.  Along  the  director  an  aneurysm-needle  loaded 
with  stout  gut  was  passed.  The  loop  of  this  was  drawn  through  and  cut,  and  the  two 
halves  of  the  above  junction  tied  tightly.  The  right  lobe  and  the  isthmus  were  then  cut 
away.  Recovery  was  most  satisfactory,  the  patient  being  up  on  the  eleventh  day.  There 
Avas  still  some  throbbing  over  the  left  side,  but  this  was  no  longer  perceptible  to  the 
patient.  The  basic  bruits  had  disappeared.  This  case,  which  was  operated  on  now  nearly 
six  years  ago,  was  for  some  time  most  successful.  Two  years  after  the  operation  she 
reported  as  follows :  "  I  am  much  better  ;  the  swelling  in  my  neck  is  scarcely  to  be  seen. 
The  palpitations  are  better,  and  my  eyes  not  so  prominent.  I  can  walk  over  ten  miles 
without  feeling  tired,  and  take  my  food  well.  I  work  at  the  machine  from  8  a.m.  till 
8  p.m.,  dressmaking."  But  about  three  months  later  the  patient  reappeared,  with  a 
return  of  the  swelling  on  the  left  side,  eyeballs  as  prominent  as  before,  shortness 
of  breath,  and  palpitation  of  the  heart.  Since  that  time  I  have  not  seen  her.  The 
failure  in  this  case,  if  it  prove  to  be  a  failure,  is  largely  due  to  the  unhealthy  conditions 

35 
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under  which  the  patient  lived.  The  second  patient  was  under  the  care  of  my  colleague, 
Dr.  Wheaton,  at  the  Royal  Hospital  for  Children  and  Women.  She  made  a  good  recovery 
from  the  operation,  which  took  place  four  years  ago,  with  distinct  relief  to  the  palpi- 
tations and  exophthalmos,  but  I  have  not  been  able  to  learn  the  result. 

The  notes  of  the  third  case  are  as  follows  : — 

Miss  M.  G.,  jBt.  20,  was  brought  to  me  by  Dr.  Taylor,  of  Acton,  in  June  1894,  with 
exophthalmic  goitre  and  the  following  history.  Palpitation  and  shortness  of  breath 
were  first  noticed  six  months  before,  after  an  attack  of  influenza.  Proptosis  and  the 
goitre  followed.  The  enlargement  of  the  thyroid  is  moderate  in  amount  and  uniform. 
Marked  pulsation  of  the  carotids.  The  usual  murmur  and  thrill  over  the  goitre.  Systolic 
apex  murmur.  No  cardiac  hypertrophy.  One  marlced  symptom  is  the  fidgetiness, 
restlessness,  and  irritability  of  the  patient.  There  is  also  a  constant  short  cough.  As 
there  is  no  tracheal  stridor  and  no  expectoration,  this  is  probably  largely  nervous- 
Pulse-rate  i3o°-i40°.  Largest  circumference  of  neck  over  the  thyroid  gland,  14J 
inches.  Palliative  treatment  with  belladonna,  digitalis,  and  thyroidin  tabellfe  gave 
no  good  result.  June  28 :  Removal  of  the  right  half  of  the  thyroid  (the  larger  lobe) 
and  part  of  the  isthmus.  The  operation  presented  no  special  difficulty,  save  with  the 
isthmus,  which  was  large  and  lobulated.  This  was  peeled  off  the  trachea  up  to  its 
junction  with  the  left  lobe,  transfixed  with  two  sterilised  silk  interlocking  ligatures,  and 
cut  away,  the  stump  being  pared  down  to  within  a  safe  distance  of  the  ligatures.  For 
the  first  few  days  the  patient's  condition  of  incessant  restlessness,  with  the  consequent 
tax  upon  her  feeble  strength  and  the  disturbance  of  the  wound,  gave  rise  to  much 
anxiety.  Save  when  under  the  influence  of  morphia,  the  patient  was  never  still  for  more 
than  a  few  minutes.  She  was  constantly  hawking  and  trj'ing  to  expectorate ;  at  one 
moment  on  her  back,  then  on  one  side.  She  complained  greatly  of  the  heat,  and  as  soon 
as  a  sheet  was  drawn  over  her,  she  would  pull  it  off  again.  Thanks  to  Dr.  Tajdor's 
watchfulness,  the  patient  made  a  good  though  slow  recovery ;  the  wound  healed  in 
eight  days. 

In  June  1895,  Dr.  Taylor  reported  as  follows  (it  will  be  seen  that  though  there  was 
marked  improvement,  the  operation  had  not  effected  a  cure)  : — "  Proptosis  less  marked. 
Breathlessness  better.  Palpitation  less.  Measurement  of  neck  now  twelve  inches. 
Patient  was  able  to  skate  last  winter,  and  can  walk  ordinary  distances." 

On  April  23,  1900,  Dr.  Taylor  wrote  at  my  request: — "  In  my  opinion  the  breathless- 
ness is  much  improved,  but  the  proptosis  and  palpitation  on  exertion  are  still  marked. 
She  is  quite  as  restless  and  excitable  as  before.  Her  general  health  is  very  good ;  she 
is  able  to  walk  eight  or  ten  miles  at  a  stretch :  the  slightest  hill,  however,  produces 
breathlessness  and  palpitation." 

In  the  following,  my  fourth  case,  there  was  evidence  of  auto-intoxica- 
tion or  thj^roidin-poisoning  at  the  time  of  the  operation,  and  perhaps  it 
would  have  been  wiser  to  defer  the  operation,  though  I  am  strongly  of 
opinion,  that,  without  operation,  life  would  have  closed  cjuickly,  and 
fi-om  the  same  cause,  judging  from  other  cases  which  I  have  seen. 

0.  D.,  !Bt.  25,  was  sent  up  to  me,  May  13,  1899,  by  Dr.  South,  of  St.  Leonards,  with  an 
exophthalmic  goitre  affecting  the  whole  gland,  but  especially  the  right  lobe.*  The 
trouble  had  begun  eighteen  months  before,  and  had  been  steadily  continuous  in  spite  of 
varied  treatment.  Latterly  there  had  been  some  interference  with  respiration,  the 
patient's  breath  being  short  on  exertion  during  the  daytime,  and  at  night  there  was  a 
feeling  of  dread  of  suffocation  on  lying  down.  The  loudness  of  the  bruit  and  the  dis- 
tinctness of  the  thrill  and  pulsation  made  it  somewhat  difficult  to  be  certain,  but  no 
tracheal  stridor  could  be  made  out.  The  patient's  pulse  was  from  120-130,  T.  100°. 
Her  condition  was  one  of  great  restlessness  and  agitation.     AVhile  the  above  facts  made 

*  This  enlargement  of  the  isthmus  was  a  marked  feature :  it  reached  from  the  thyroid 
cartilage  to  the  manubrium.  Very  distinct  thrill  and  pulsation  were  noticeable  over 
the  swelling,  together  with  a  loud,  rasping  bruit. 
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opei'ative  iiit('rlY;rciico  very  risky,  prolonged  treatment  Lad  failed,  tlic  swelling  was 
steadily  augmenting,  and  with  this  were  already  noticed  a  rising  pulse-rate  and  tempc;ra- 
ture.  and  increasing  restlessness  and  agitation.  If  I  had  sent  the  patient  home,  I  believe 
that  death  would  have  soon  followed  with  an  increase  in  the  above  symptoms  and 
cardiac  failure.  To  tlefer  the  operation,  and  keep  the  patient  in  a  general  surgical  ward 
to  watch  her,  would,  I  consider,  have  been  even  more  quickly  hai-mful.  Operation,  in 
spite  of  its  dangers,  gave  her  a  chance. 

Her  restlessness  was  certainly  not  greater  than  in  Dr.  A.  E.  Taylor's  case,  to  which 
I  have  referred  (a  patient  of  about  the  same  age),  and  she  had  recovered  from  the 
operation.  Speaking  now  with  more  experience,  I  doubt  if  I  should  operate  again  on 
a  case  in  which  the  pulse-rate,  the  temperature,  and  the  restlessness  were  of  such 
anxious  omen  as  in  these  two  cases.  If  I  did  operate  I  should  adopt  Mr.  Paul's  plan, 
and  plug  the  wound  with  dry  sterilised  gauze. 

The  operation  was  on  the  afternoon  of  May  15.  TIk;  oidy  difKculties  met  with  were 
the  large  size  of  the  isthmus,  and  the  firmness  with  which  this  and  the  right  lobe  were 
connected  to  each  other  and,  by  dense  fascial  layers,  to  the  trachea.  The  junction  of 
the  isthmus  and  the  right  lobe  was  divided,  partly  by  snipping  through  with  scissors, 
partly  by  tearing  through  with  a  steel  director.  The  stump  left  was  pared  down  with 
scissors.  The  right  lobe  was  unusually  dense  and  showed  no  colloid  change  and  no 
evidence  of  any  adenomata  or  cysts.  The  pulse  at  the  close  of  the  operation  was  140, 
and  the  same  at  10  p.m.,  when  the  temperature  was  103°.  The  patient  from  the  time 
of  the  passing  oflf  of  the  antesthetic  had  been  constantly  restless,  throwing  herself 
about.  This  condition  continued,  in  spite  of  treatment,  throughout  the  night  and  next 
day.  The  pulse-rate  rose  to  160  and  180,  and  the  patient  died  suddenly  from  cardiac 
failure,  about  twenty-five  hours  after  the  operation.  At  the  necropsy  the  wound 
looked  natural ;  the  oidy  abnormal  condition  found  was  the  presence  of  a  good  deal  of 
sticky  mucus  in  the  bronchial  tubes. 

Removal  of  lialf  or  the  whole  of  the  thyroid  gland  has  been  practised 
in  a  large  number  of  cases  in  Germany.*  The  cases  show  such  a 
proportion  of  success  as  to  justify  resort  to  surgery  in  certain  instances 
(vide  infra).  On  the  one  hand,  it  is  clear  that  removal  of  one  half  of 
the  isthmus  is  often  follo\^'ed  by  rapid  (within  a  few  days)  relief  to 
the  exophthalmos,  palpitations,  and  pulse-rate.  On  the  other,  many 
of  the  cases  published  as  cures  are  quite  unreliable.  Thus,  Lemke 
(loc.  supra  cit.),  who  holds  that  all  cases  of  morbiis  Basedowii  are 
surgical,  not  medical,  relies  upon  two  successful  cases  published  six  and 
seven  months  after  the  operation.  Again,  the  fragility  of  the  capsule 
and  of  the  vessels  must  be  remembered  in  operations  for  this  disease, 
and  it  will  always  be  necessary  to  exercise  the  utmost  caution  with 
the  antesthetic,  owing  to  possible  conditions  of  the  heart  and  large 
vessels. 

Indications. — I  think  that  partial  excision  is  justified  in  those  cases  of 
exophthalmic  goitre  where  previous  treatment  has  failed ;  in  the  rarer 
cases  where  dyspnoea  is  present  or  ulceration  of  the  cornese  threatening, 
and  where  those  distressing  nervous  symptoms,  restlessness,  excitability, 
cS:c.,  probably  pointing  to  over-absorption  of  thyroid  secretion,  are  pre- 
sent (p.  531)'  ^s  i^i  ^^ly  third  and  fourth  cases,  operation  is  to  be  under- 
taken with  the  greatest  caution,  and  only  after  putting  both  sides  before 
the  patient.  Owing  to  the  tendency  to  cardiac  syncope  in  these  cases 
the  operation  should  not  be  deferred  too  long.  In  all  cases,  to  prevent 
the  absorption  of  the  gland  secretion,  which  is  so  especially  dangerous 

*  Mannheim  {Morbus  Gravesii,  Berlin,  1894),  Wette  (Langenbeck's  Arch.  f.  kiln. 
Chir.,  Bd.  xliv.  pp.  785,  805),  Lemke  {Deutsche  Med.  WocJi.,  1891),  Hack  (jiMd.,  1886), 
Behn  (^Berlin.  Klin,  Woeh.,  1884). 
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in  these  patients,  the  wound  should  be  filled  with  dry  sterilised  gauze 
for  the  first  few  days,  as  advised  at  p]).  532,  542. 

Question  of  "Operation  in  Cases  of  Malignant  Disease 

of  the  Thyroid. — The  surgeon  must  consider  here  most  carefully 
whether  any  operation  is  justifiable.  In  the  first  place,  the  risk  of  injury 
to  the  recurrent  laryngeal  is  much  increased  from  the  tendency  of  a 
malignant  growth  to  creep  round  the  trachea,  dip  into  the  sulci  between 
the  large  vessels  and  the  windpipe,  and  to  infiltrate  important  parts. 
Secondl}^,  these  growths,  especially  if  rapid,  tend  to  creep  down  into  the 
anterior  mediastinum,*  behind  the  sternum.  Thirdly,  in  addition  to 
these  dangers,  there  must  be  considered  that  of  glandular  invasion — e.<i., 
cervical,  mediastinal,  bronchial — and  the  doubtfulness  of  getting  all  the 
growth  away,  and  the  increased  risks  of  haemorrhage  and  cellulitis. 

Mr.  Sydney  Jones  and  Mr.  Battle  have  published  QSt.  Thomas's  IIosp.  liep.,  vol.  xvii. 
p.  232)  an  interesting  case  of  sarcoma  of  the  thyroid.  The  malignancy  probably  super- 
vened upon  previous  ordinary  enlargement  of  the  gland.  It  was  operated  on  repeatedly  ; 
ou  the  first  occasion  very  extensively,  one  sterno-mastoid  being  divided,  July  16,  1887. 
A  second  operation,  November  2,  found  both  the  sheath  of  the  carotid  and  the  oesophagus 
involved.  Two  months  later,  tracheotomy  was  required  owing  to  fresh  recurrence.  Two 
further  operations  were  performed  in  the  next  three  months,  and  the  tracheotomy-tube 
now  not  proving  long  enough,  the  useful  device  of  securing  a  piece  of  large  drainage- 
tube  to  a  full-sized  Durham's  cannula  made  the  patient  comfortable.  A  little  later, 
April  5,  1888,  severe  hemorrhage  took  place  from  the  common  carotid,  and  two  ligatures 
were  applied  above  and  below  an  opening  in  this  vessel.  The  patient  sank  two  days 
later,  some  dyspnrea  having  returned  at  the  last.  Notwithstanding  the  rapid  recurrence, 
life  was  prolonged  with  comfort  by  the  repeated  operations  for  some  months.  In  the 
fact  that  "  the  local  malignancj'  was  great,  the  general  malignancy  nil,"  this  case  of 
sarcoma  contrasts  strongly  with  the  much  more  common  carcinoma. 

Dr.  Eotter  (Arch.  f.  Mm.  Chir.,  Bd.  xxxi.  Heft  4;  Year- Booh  of 
Treatment,  1885,  p.  138)  gives  details  of  fifty  cases  of  cancer  of  the 
thyroid  submitted  to  operation.  Of  these  eight  died  in  the  first  twenty- 
four  ho^trs,  five  at  the  end  of  the  first  week,  and  eight  at  the  end  of  the 
second  week.  Only  four  patients  remained  free  from  a  recurrence  at 
the  end  of  six  months.  These  figures  point  very  strongly  to  the  con- 
clusion that  in  malignant  disease  of  the  thyroid  attempted  removal  is 
most  rarely  justifiable. 

Mr.  Bui-lm  (Operat.  Treat,  of  Maluj.  Bis.,  p.  206)  thinks  that  "  at 
present  the  number  of  instances  in  which  a  cure  of  tlie  disease  can  be 
claimed  is  so  small f  that  the  operation  is  scarcely  justified."     The  fol- 

■■•  A  remarkable  instance  of  malignant  bronchocele  is  figured  by  Billroth  (^Clin.  Surg., 
pi.  ii.  and  iii.).  It  was  a  soft  carcinoma,  and  extended  down  behind  the  sternum,  com- 
pressing the  right  innominate  vein,  and  causing  enormous  dilatation  of  the  superficial 
veins  of  the  necli  and  front  of  the  trunk. 

f  He  thus  analyses  the  cases  in  the  paper  hj  Dr.  Rotter,  quoted  above,  and  two  others 
by  Dr.  Eose  and  Dr.  Braun  (Langenbeck's  Arch.,  i8yg,  1883).  Of  fifty  cases  submitted 
to  operation,  thirty  were  fatal.  Of  the  twenty  which  survived  the  operation,  a  recurrence 
took  place  in  ten,  which  was  either  fatal  or  promised  rapidly  to  be  so.  In  two  the 
operation  was  abandoned.  In  three  the  further  history  was  not  known,  and  in  one  it 
only  extended  to  a  period  of  two  months  after  the  operation.  In  four  only  was  a  result, 
which  Mr.  Butlin  courteously  calls  favourable,  obtained.  One,  a  patient  of  Bircher's, 
was  well  eleven  months  after  operation ;  in  the  second,  Bruns  removed  some  enlarged 
glands  a  year  after  the  first  operation,  and  two  and  a  quarter  years  later  the  patient 
died  of  inflammation  of  the  lungs;  the  third,  a  patient  of  Maas's,  was  reported  to  be 
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lowini^  facts,  to  wliich  Mr.  Biitlin  (Iruws  attention,  are  wortliy  of"  cai-cfnl 
notice:  (i)  The  lari^'e  number  of  cases  in  wliicli  secondai-y  atiection  was 
discovered  at  the  necropsy,  even  when  deatli  occurred  witln'n  a  few  days 
after  the  operation  ;  (2)  Tlie  freque?icy  with  wliich  it  was  found  iin])OS- 
sible  to  entirely  remove  the  tumour;  (3)  Tlu'  difliculty  of  diaj^nosis  in 
tlie  early  staj^-e  of  malignant  disease  of  the  thyroid.  The  chief  })oints 
which  should  be  looked  to  here  are  early  fixity  and  irregularity  of  out- 
line, to  which  Mr.  Bittlin,  quoting  from  Hose,  adds  continuous  growth* 
and  marked  dysphagia. 

Treatment  of  an  Enlarged  Thyroid  by  Ligature  of  the 

Arteries. — This  operation  was  performed  in  thirty-one  known  cases 
(\\'(')liler,  loc.  mfra  cit.),  but  was  given  up,  (l)  from  deaths  due  to 
wound-treatment  of  former  days,  (2)  from  imperfect  results,  as  the 
inferior  thyroid  was  never  ligatured  at  the  same  time. 

I'rof.  A\'olfier,t  now^  of  Graz,  considering  tliat  the  various  methods 
of  treating  goitre  are  still  open  to  objections,  has  lately  advocated  a  trial 
of  the  above  method. 

In  October  1S85,  he  made  use  of  it  in  a  patient  aged  29,  who  had  much  dyspnoea, 
for  a  rather  large  colloid  thyroid.  The  right  half  being  somewhat  the  larger,  both 
the  thyroid  arteries  were  tied  on  this  side,  and  also  the  median  thyroid  vein.  The 
patient  was  discharged  nine  days  later,  the  dyspncea  being  considerably  relieved  and 
gradually  subsiding  completely.  The  neck,  however,  did  not  diminish  in  size  at  the 
same  rate.  A  week  after  the  operation  the  median  circumference  had  diminished 
I  cm.,  and  seven  months  later  6  cm.,  when  the  right  side  of  the  goitre  had  shrunk  to 
one-half  its  former  size ;  the  left  side  liad  diminished  somewhat. 

Prof.  Wolfler,  from  his  later  experience,:}:  shows  (i)  that  considerable 
shrinking,  with  marked  relief  to  the  dyspnoea,  should  follow  this  method, 
if  successful,  in  a  few  days,  and  that  there  should  be  no  recurrence. 
(2)  vSplendid  restilts  are  here  opposed  by  iTtter  failures.  If  in  the  latter 
cases  all  the  four  arteries  have  been  tied,  abnormal  vessels  have  perhaps 
existed.  On  this  point  he  quotes  Billroth  as  to  whether  the  atrophy 
will  be  permanent :  "  If  all  four  arteries  have  been  tied,  yes ;  if  the 
circulation  is  re-established  either  through  one  of  the  principal  arteries 
or  through  the  vasa  vasorum,  no.'"  (3)  Experience  has  showai  that 
ligature  of  all  the  four  arteries  is  not  followed  by  gangrene  of  the 
thyroid. 

A  further  trial  of  this  method  is  justifiable  in  any  vascular  and 
rapidly  growing  bronchoceles,  especially  if  inclining  to  gelatinous  con- 
sistenc3^  Other  indications  are  those  rare  cases  in  which  an  especial 
danger  is  present  from  paralysis  of  one  vocal  cord,  or  wdiere  extirpation 

quite  well  nearly  four  years  after  the  operation;  and  the  fourth,  under  the  same 
surgeon,  died  in  twelve  months,  of  some  uncertain  lung  affection. 

*  Dr.  Eose  has  pointed  out  that  the  surgeon  is  liable  to  be  deceived  on  this  point  by 
the  effects  of  remedies.  Thus,  potassium  iodide  may  cause  a  diminution  in  the  size  of 
the  neck — a  fact  which  may  be  attributed  to  the  effect  of  the  drug  on  the  general 
enlargement  of  the  gland,  which  is  frequently  associated  with  the  occurrence  of  more  or 
less  limited  malignant  disease.  Attention  has  already  been  drawn,  at  p.  450  of  this  bock, 
to  the  procrastination  (sometimes  pernicious  in  its  results)  which  this  temporary  result 
of  giving  potassium  iodide  may  bring  about  in  malignant  disease. 

f   Wien.  Med.  WocJi.,  1886,  Nos.  29  and  30;  Ami.  of  Surg.,  Dec.  1886,  p.  523. 

+  In  his  monograph  on  the  Surgical  Treatment  of  Goitre  (Joe.  snpra  cit.'),  p.  438. 


550  OPERATIONS  OX  THE  HEAD  AND  NECK. 

of  one  halt  is  tliought  iinadvisable  on  acconnt  of  the  age  or  some  special 
point  in  the  condition  of  the  patient. 

These  vessels  vary  so  nuich  in  situation  and  coui-se,  according  to  the 
size  and  growth  of  the  bronchoceles  in  different  directions,  that  an}^  dis- 
sections for  finding  them  mnst  be  imcertain.  The  chief  points  to  bear 
in  mind  are  the  upper  and  lower  parts  of  tlie  enlarged  lobe  :  the  superior 
thyroid  artery  is  often  rendered  superficial  by  the  upper  limit  of  the 
tiimour  raising  it  up.  Both  vessels  may  be  enlarged  and  somewhat 
softened,  and  thus  secondary  hasmorrhage  may  readih^  occur  unless  the 
wound  is  kept  sterile. 

Ligature  of  the  Superior  Thyroid  Artery. 

Relations. — This  vessel,  the  first  branch  of  the  external  carotid, 
arises  jiist  alcove  the  bifiircation,  about  a  quarter  of  an  inch  below  the 
great  cornu  of  the  hyoid.  At  first,  covered  only  b}''  thin  fasciee  and 
the  platysma,  it  ascends  slightly,  and  then  curves  downwards  with  a 
tortuous  course,  covered  l)y  the  depressors  of  the  hj^oid  bone  and  the 
stern  o-th^^roid. 

Operation. — The  patient's  head  being  suitably  raised,  and  turned  to 
the  opposite  side,  an  incision,  about  two  inches  long,  is  made  along  the 
inner  border  of  the  sterno-mastoid,  with  its  centre  corresponding  to  the 
upper  border  of  the  thyroid  cartilage.  The  superficial  parts  being 
divided,  the  sterno-mastoid  and  the  large  vessels  are  drawn  outwards, 
and  the  omo-hyoid  downwards  and  inwards,  or  else  tied  and  divided. 
The  arteiy  is  then  searched  for  with  the  point  of  a  steel  director  in  the 
hollow  between  the  iar5"nx  and  the  carotid.  Some  enlarged  veins, 
belonging  to  the  superior  thyroid,  will  probably  require  division  after 
the  application  of  double  chromic  gut  ligatures. 

Ligature  of  the  Inferior  Thyroid  Artery. — This  operation  is  a 
good  deal  more  difficult,  owing  to  the  depth  of  the  vessel  and  its 
more  important  relations. 

Eelations. — The  artery,  the  largest  branch  of  the  thyroid  axis, 
ascends  tortuously  inwards  behind  the  carotid  sheath,  the  middle  cer- 
vical ganglion  and  its  branches  lying  in  front  of  it.  Before  entering 
the  gland  it  lies  for  a  little  distance  in  relation  with  its  posterior  sur- 
face, and  in  this  part  of  its  course  the  recurrent  laryngeal  is  in  close 
contact  with  it.* 

Guide. — The  carotid  tubercle  of  Chassaignac,  or  the  transverse  process 
of  the  sixth  cervical  vertebi-a.  Sir  W.  Mac  Cormac  gives  the  body  of  the 
fifth  cervical  vertebra,  oj)posite  to  which  the  artery  enters  the  th3^roid 
gland.     The  common  carotid  is  also  a  guide. 

Operation. — An  incision,  three  inches  long,  having  been  made  along' 
the  anterior  border  of  the  sterno-mastoid  coming  down  to  the  clavicle,  as 
if  for  ligature  of  the  carotid  low  down,  the  deep  fascia  is  opened  and  tlie 
sterno-mastoid  and  the  structures  in  the  carotid  sheath  drawn  outwards. 
The  head  being  now  flexed  to  relax  the  parts,  the  carotid  tubercle  is  felt 
for,  and  the  artery  sought  for  below  it,  by  carefully  working  here  with 

*  Sir  AV.  Mac  Cormac  (^Lig.  of  Artcries<,  p.  71)  says  that  the  nerve  often  passes  between 
the  terminal  brandies  of  the  artery.  He  reminds  the  operator  that  the  left  artery  is  in 
close  contact  with  the  oesophagus,  and  that  the  thoracic  duct,  at  first  posterior,  arches 
over  the  artery  on  this  side  to  enter  the  left  subclavian  vein. 
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a  dii-ector.  The  vessel  .should  l)e  exposed  and  the  li^uture  apjilied*  as 
close  to  the  carotid  as  possible,  and  thus  at  some  distance  from  the 
thvi"oid  liland.  so  as  to  avoid  injury  to  the  recurrent  larynaval,  which, 
as  above  stated,  crosses  over  the  truidc  or  ascends  anions  the  branches 
of  the  inferior  thyroid.  The  neig-hbourhood  of  other  important  struc- 
tures— ■('.<!..  the  i)hrenic  nerve — must  be  rememljered. 

Treatment  of  Thyroid  Cysts  (Fig.  213). — These  are  sometimes 
of  mueii  importance  owing  to  tiieir  size,  their  important  relations,  and, 
as  shown  bv  ^Ir.  Glutton's  case  l)elow,  their  occasional  vascularity. 

The  best  treatment  is  antise])tic  excision  whenever  this  is  practicable; 
with  much  larger  and  older  ones,  a  safer  one  may  be  antiseptic  incision 
and  drainage.  Injection  with  iron  perchloride  has  given  some  good 
results,  but  there  is  always  the  risk  of  suppuration  and  cellulitis  in  a 
very  dangerous  region  owing  to  the  presence  of  the  larynx  above,  the 
mediastinum  below,  and  of  numerous  veins,  these  being  liable  to 
jjuncture,  and  thus  to  immediately  fatal  thrombosis,  or,  later  on,  to 
septic  phlebitis. 

Where  the  cyst  is  moderate  in  size  and  not  of  very  long  duration,  it 
should  always  be  excised ;  and  the  case  given  below  shows  that  this  may 
sometimes  be  practised  where  the  cyst  is  huge  in  size  and  of  long  dura- 
tion. The  cyst,  if  not  previously  submitted  to  futile  blistering,  &c., 
usually  turns  out  easily.  If  it  will  give  more  room  the  cyst  may  be  slit 
up,  and  its  contents  evacuated,  when,  by  seizing  first  one  cut  edge  and 
then  the  other,  it  is  turned  out  in  a  collapsed  and  empty  state.  In 
either  case,  great  care  must  be  taken  to  work  with  a  pair  of  blunt- 
])ointed  curved  scissors  (p.  539).  After  removal  of  cysts  of  any  size 
the  remains  of  the  thp-oid  lobe  from  which  the  cyst  is  shelled  out  looks 
collapsed  and  useless.  It  should  not  be  removed,  however.  The  wound 
cavity  should  be  obliterated  by  carefully  applied  pressure  (p.  542). 
Where  much  thyroid  substance  is  left  lacerated,  it  would  be  well  to  fill 
the  wound  for  a  few  days  with  dry  sterilised  gauze  (pp.  532,  542). 

The  above  remarks  apply  to  single  cysts.  Mr.  Chitton  {St.  Thomas  s 
Hasp.  Rep.,  vol.  xvi.  p.  173)  has  pointed  out  that  where  there  are  many 
cysts,  or  where  a  cyst  is  combined  with  much  disease,  the  whole  half  of 
the  thyroid  affected  had  better  be  removed. 

Where  excision  is  impossible — a  rare  condition — the  method  of  inci- 
sion is  usually  very  simple.  The  soft  parts  having  been  duly  cleansed,  an 
incision  is  made  through  them  down  to  the  cyst,  and  any  bleeding  points 
secured.  The  cyst  is  then  slit  open  and  its  interior  examined.  This 
maj'  vary  considerably  both  as  to  thickness  and  contents,  and  vascu- 
larity of  lining  membrane.  Thus  the  contents  may  be  a  serous,  mucoid, 
gelatinous,  or  giaimous  material,  or  coagulated  blood-clot.  The  amount 
of  vascularity  is  of  two-fold  importance :  if  of  very  long  standing  the 
cyst-wall  ma}^  be  so  fibrous  and  evascular  that  sloughing  of  it  may 
readily  take  place,  especially  if  the  wound  becomes  septic.  On  the 
other  hand,  it  may  be  extremely  vascular  (Chitton,  loc.  supra  cit.),  in 
A\hicli  case  such  abundant  haemorrhage  will  take  place  as  to  leave  no 
time  for  suturing,  and  require  immediate  plugging  with  aseptic  gauze. 


*  According  to  Billroth  aud  Wolfler  this  artery  is  often  friable,  and  thus  easily- 
torn,  this  condition  being  perhaps  due  to  fatty  degeneration  from  pressure  of  the 
bronchocele. 
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Knowing  how  tedious  these  cases  are  in  gi'anulating  from  the  bottom 
and  becoming  completely  oljliterated.  I  prefer,  in  the  few  cases  where 
excision  is  impossible,  to  suture  the  cut  edge  of  the  cyst  to  the  sur- 
rounding margin  of  the  skin,  and  then,  with  a  sharp  spoon,  to  curette 
the  lining  membrane,  thus  promoting  the  closing  of  the  cavity  from  the 
bottom.  The  cavity  is  then  lightly  plugged  with  strips  of  sterilised 
gauze,  and  the  dressings  applied.  But  this  method,  by  failing  to  secure 
primaiy  union,  is  much  more  tedious  than  that  of  excision. 

I  would  again  draw  attention  to  the  veiy  important  fact  that  in  these, 
as  in  all  other  thyroid  cases  (and  in  many  others^  where  primaiy  union 
is  not  secured,  silk  ligatures  or  buried  sutures,  if  many  of  these  have 
been  used,  may  continue  to  come  away  for  a  very  prolonged  period. 
The  cyst  quickly  falls  in  and  puckers  together,  but  a  sinus  is  liable  to 
persist  through  which  ligatures  are  long  discharged.  ThiLS,  in  one  of 
Mr.  Glutton's  cases  a  sinus  persisted  for  two  years,  and  then  quickly 
closed ;  in  another  the  patient  was  still  wearing  a  drainage-tube  a  year 
after  the  operation.  And  in  the  case  of  mine  now  mentioned,  it  was 
not  till  nine  months  after  the  operation  that  the  last  ligature  came 
away,  and  the  wound  soundly  closed.* 

As  bearing  on  the  treatment  of  thyroid  cysts  by  excision,  and  as  a 
good  example  of  one  of  the  complications  which  may  follow  operations 
on  the  thyroid  gland,  I  may  now  mention  the  following  case  (Fig.  2 1 3; : 

A  gentleman,  aged  55,  was  sent  to  me,  towards  the  close  of  1885,  by  Mr.  Cooper 
Forster,  with  a  right-sided  thyroid  cyst,  almost  colossal  in  size,  and  reaching  from  the 
ear  to  below  the  clavicle,  and  outwards  into  the  posterior  triangle.  The  trachea  was 
under  the  edge  of  the  left  stemo-mastoi(L  The  swelling  was  first  noticed  twenty-six 
years  before,  being  then  about  the  size  of  a  hazel-nut.  About  nineteen  years  before, 
owing  to  some  dyspnoea,  the  swelling  was  tapped  by  Mr.  Forster ;  gradually  refilling  and 
increasing  in  size,  it  was  tapped  by  myself  in  1885,  the  fluid  Vjeing  thick  with  material 
resembling  Parmesan  cheese.  As  the  cyst  quickly  refilled,  I  proposed  free  incision  and 
drainage,  and  sought  first  the  opinion  of  my  colleague,  Mr.  Durham.  As,  in  spite  of 
twenty-six  years'  history,  the  cyst  had  a  certain  distinct,  though  limited,  amount  of 
mobility,  Mr.  Durham  advised  extirpation  in  preference  to  incision.  This  counsel  I 
accordingly  followed  Ether  was  taken  very  badly,  especially  at  first.  An  incision 
being  made  from  the  angle  of  the  jaw  to  the  right  stemo-clavicular  articulation,  the 
stemo-mastoid  was  found  spread  out  over  the  cyst  and  adherent  to  it,  perhaps  from  the 
pre-i-ious  tappings.  As  the  patient  was  breathing  very  badly,  no  time  was  spent  in 
separating  the  muscle,  but  the  cyst  was  reached  by  cutting  away  the  adherent  part.  The 
superior  thyroid  vessels  l>eing  found  and  tied,  the  cyst  was  turned  downwards  out  of  its 
bed,  partly  with  the  finger,  partly  with  a  blunt  dissector ;  a  vessel  in  the  position  of  the 
middle  thyroid  vein  was  found,  and  a  small  vessel  below  where  the  inferior  thyroid  was 
expected.  The  chief  attachment  of  the  cyst  was  in  the  middle  line,  where  it  was  con- 
nected with  the  isthmus  (not  itself  enlarged)  by  a  fairly  fleshy  pedicle.  This  was 
separated  from  the  trachea  and  tied  in  three  pieces,  partly  with  the  aid  of  a  steel 
director,  partly  with  an  aneurj-sm-needle.  About  fourteen  carbolised  silk  ligatures  were 
used,  and  strict  antiseptic  precautions  were  taken  throughout,  including  the  use  of  the 
spray.  An  enormous  cavity  remained  when  the  cyst  was  shelled  out,  exposing  the 
common  carotid  and  its  bifurcation,  the  larynx  and  trachea;  but,  though  a  strong  light 
was  thrown  into  the  bottom  with  a  mirror,  nothing  could  be  seen  of  the  oesophagus  or 
recurrent  laryngeal      Special  care  was  taken  to  verify  this,  as  towards  the  close  of  the 


*  In  this  case  (it  is  fifteen  years  ago)  plaited-twist  .silk  (Turner's)  was  used.  This  is 
so  closely  interwoven  as  to  resist  changes  in  the  tissues  and  absorption  most  obstinately. 
It  should  never  l>e  employed.  Ordinary  silk  of  appropriate  thickness  is  much  to  be 
preferred,  being  equally  safe  and  of  a  much  more  open  texture. 
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operation  (which  lasted  tweiit y-tive  minutes)  there  was  some  vomiting  of  coffee-groumls 
stuff,  streaked  here  aiul  there  with  brightish  blooil. 

No  dyspnoea  and  no  lividity  had  been  noticed  during  the  operation,  beyond  the 
difficulty  which  had  from  the  first  accompanied  the  anaesthetic.  As  the  effects  of  the 
ether  subsided,  a  peculiar  stridor  was  found  to  accompany  the  breathing,  being  much 
more  marked  in  inspiration.  The  voice  was  not  affected,  beyond  being  weak,  and  there 
was  no  lividity.  The  stridor,  but  without  marked  dj-spnoea,  went  on  increasing  for 
about  two  hours,  the  patient  being  much  alarmed  from  dreaded  "  choking."  Though  he 
vowed  that  he  could  not  swallow  owing  to  the  above  alarm  and  from  the  feeling  of 
soreness,  "like  a  bone  in  the  throat,"  he  was  persuaded  to  take  a  dose  of  potassium 
bromide,  and  passed  a  fairly  good  night.  The  next  day  was  a  comfortable  one,  and 
the  breathing,  which  was  twenty  in  the  minute,  was  much  casiei\  and  perfectly  so  while 
the  patient  slept.  The  next  two  days  were  very  anxious  ones,  the  stridor  returning, 
with  great  restlessness  and  distress  on  account  of  paroxysmal  attacks  of  dyspncea. 
Accompanying  these  a  condition  of  quiet  delirium  set  in.     The  respirations  ran  up  to 


40,  the  pulse  to  140,  while  the  temperature  remained  gg°.  The  wound  was  now,  and 
throughout,  perfectly  sweet.  As  there  was  some  carboluria  (without  albumen)  the 
4^lrainage-tubes  were  syringed  out  with  boracic  acid,  and  iodoform  gauze  dressings 
applied  as  before.  The  pulse  was  of  grave  omen,  about  every  ten  or  twelve  beats 
dropping,  fluttering,  and  then,  as  it  were,  staggering  on,  to  intermit  again  in  another 
ten  beats.  This,  Dr.  Goodhart  thought,  might  be  due  to  some  chloral  that  had  been 
given  at  night. 

The  diagnosis  now  was  doubtful— whether  one  of  injury  to  the  recurrent  larv-ngeal,  or 
one  of  oedema  glottidis.  Mr.  Durham,  who  inclined  to  the  latter  view,  advised  the  use 
of  warm,  moist  boracic  acid  lint  dressings,  and  inhalations  of  steam  and  terebene. 

The  breathing  gradually  became  less  laborious  and  noisy,  and  the  power  of  swallowing 
quickly  returned.  Recovery  was  retarded  by  a  succession  of  fogs  and  some  localised 
pneumonia,  which,  giving  anxiety  at  first,  entirely  cleared  up  under  Dr.  Goodhart's 
hands.  "\Mieu  the  patient  left  town,  six  weeks  after  the  operation,  there  was  no  difficulty 
in  swallowing,  the  stridor  was  only  noticed  on  deep  respiration,  or  during  quick  or 
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prolonged  talking.  The  wound  was  now  represented  by  a  sinus  at  the  lower  end  ;  all  the 
rest  was  well  healed.  The  failure  to  secure  primary  union  was  largely  due  to  the  great 
restlessness  of  the  patient  two  days  after  the  operation.  Ligatures  continued  to  come 
away  for  nine  months,  when  the  wound  healed  at  once.  When  the  patient  was  last  seeUf 
four  years  after  the  operation,  there  was  still  a  very  little  stridor*  on  deep  breathing  or 
rapid  talking,  and  the  voice  was  still  a  little  husky,  but  the  patient  was  able  to  follow 
his  employment  actively,  and  to  get  quickly  over  hilly  ground.f 

While  the  diagnosis  here  remains  obscure,i  1  am  of  opinion  that  (i)  the  restlessness- 
and  distress  were  due  to  absorption  of  thyroid  secretion  (pp.  532, 542)  ;  (2)  that,  with  the 
bloody  vomit  in  the  course  of  the  operation,  and  the  great  dj'sphagia  afterwards,  although 
the  huge  cyst  turned  out  so  quickly,  some  slight  injury  was  probably  inflicted  on  the 
oesophagus,  with  stretching  or  embedding  in  inflammatory  effusion  of  the  right  recurrent 
laryngeal.  Whether  this  be  correct  or  not,  I  think,  with  all  proper  deference  to  Mr.. 
Durham's  opinion,  that  this  case  shows  that,  in  cases  of  thyroid  cysts,  when  large  or  of 
long  standing,  incision  with  antiseptic  precautions  is  preferable  to  excision. 

*  The  stridor  here  and  in  other  cases  where  certainly  no  damage  has  been  done  to  the 
recurrent  laryngeal  nerve  may  have  been  due,  in  the  first  place,  to  the  altered  relations  and 
want  of  support  of  the  much  displaced  trachea  ;  its  long  continuance,  in  a  very  minor 
degree,  to  contraction  of  the  scar  tissue. 

f  A  year  after  the  operation  he  wrote  thus :  "  I  have  not  been  so  strong  and  active 
for  many  years.  The  other  day  1  went  in  the  morning  to  London,  to  the  Academy. 
Grosvenor,  '  Alice  in  Wonderland,'  Fitzroy  House,  then  to  a  council  meeting  of  the 
Photographic  Society,  and  home.  There  was  a  damp  fog  all  day,  and  I  am  not  the  worse 
for  it." 

J  Owing  to  a  projection  of  the  incisor  teeth,  and  a  life-long  difficulty  in  opening  the- 
mouth  widely,  it  was  found  impossible — Mr.  Durham  and  Dr.  Goodhart  also  trying — to- 
get  a  view  of  this  patient's  larynx. 


CHAPTER     Xn'. 

REMOVAL   OF   LARGE    DEEP-SEATED    GROWTHS 
IN   THE    NECK. 

Before  deciding  to  undertake  the  removal  of  one  of  these,  the  surgeon 
should  consider  carefully  the  following  points : 

A.  The  nature  and  surroundings  of  the  growth. 

B.  His    operative    skill    in    these    cases,    and    his    knowledge    of 

anatomy. 

C.  His  experience    in    aseptic    surgery  and    in    keeping    a  large 

wound  sterile. 

The  chief  growths  which  call  for  a  decision  are  the  following:  The 
(rarely  met  with)  more  innocent  ones — e.g.,  the  enchondroma  of  Prof. 
Spence,*  the  fibrous  tumour  of  Mr.  Butcher, f  glandular  tumours, 
including  the  more  simple  tubercular  glands  when  they  do  not  yield 
to  other  treatment ;  sarcomata,  very  likely  cystic,  originating  in  the 
neck  apart  from  the  cervical  glands ;  sarcomata  of  the  glands  ;  and 
carcinomata  of  the  glands  secondar^^  to  epithelioma  of  the  tongue, 
lip,  &c. 

Of  the  three  points  above  mentioned,  it  will  onl}'  be  needful  to  con- 
sider separately  the  first ;  the  importance  of  the  two  others  will  be 
sufficiently  shown  in  the  remarks  on  the  operation  and  after-treatment. 

A.  The  Nature  and  Surroundings  of  the  Growth.^ — 'In  examining 
into  these,  careful  attention  should  be  paid  to  the  following :  Duration  ; 
Bate  of  increase ;  Amoitnt  of  fixity.  How  far  this  last  was  early  esta- 
blished, and  how  far  it  is  absolute,  are  of  the  utmost  importance.  The 
gravest  cause  of  fixity  is,  of  course,  a  growth  with  a  wide  base,  or 
numerous    root-like   processes    extending   into    important  parts.      The 

*  Growths  of  the  tonsil  are  considered  at  p.  469 ;  bronchoccle  at  p.  524. 

t  This  case,  in  which  the  growth  weighed  over  7  lbs.,  is  related  in  the  Duh.  Journ. 
Med.  Sci.,  Nov.  1863.  Mr.  Butcher's  case  will  be  found  amongst  his  Opernfire  S\rrgcry 
Agsays,  p.  809.  The  reader  should  also  consult  Mr.  Holmes's  remarks  on  these  cases 
(^'^yst.  of  Surg.,  vol.  viii.  p.  886),  a  paper  by  Mr.  Barker  (^Lancet,  1886,  vol.  i.  p.  194), 
and  one  by  Mr.  Jessett,  illustrated  by  some  admirable  photographs  (^lirit.  Med.  Journ., 
1886,  vol.  ii.  p.  712). 

%  Mr.  Holmes  (loc.  svpra  cif.')  quotes  Langenbeck  QArcli.f.  Jdin.  Chir.,  Bd.  i.  Heft  4, 
S.  14)  as  pointing  out  that,  in  tumours  which  involve  the  sheath  of  the  vessels,  engorge- 
ment of  the  veins  of  the  face  is  rarely  absent.  In  one  case  he  observed  this  venous 
engorgement  to  be  on  the  opposite  side  to  the  tumour.  This  he  attributed  to  the  fact 
that  the  tumour  compressed  the  carotid  artery  as  well  as  the  jugular  vein,  as  proA'ed  by 
the  weakness  of  the  temporal  pulse. 
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fixity  sliOTild  l)e  tessted  by  seeing  how  far  the  fnio'er-tips  can  be  insinuated 
beneath  the  growtli,  how  far  it  can  be  lifted  up,  and  the  amount  of  its 
connection  to  parts  sucli  as  the  jaw  and  larynx,  the  head  being  steadied 
by  an  assistant  while  the  growth  is  lifted  up  and  its  deep  processes  put 
on  the  stretch  as  much  as  possible.  The  outline:  Is  this  well  marked 
or  indistinct,  and,  if  the  latter,  is  it  in  dangerous  regions,  such  as  the 
})arotid,  the  zygomatic,  and  other  fossee,  that  the  gro^^■th  is  lost  ?  lis 
relation  to  important  structures,  and  the  de<jree  to  trhich  it  blends  with 
them  :  Thus,  any  evidence  of  pressure  on  vessels  and  nerves,  trachea 
and  pharynx,  &c.,  should  be  carefully  looked  for — e.*/.,  weakness  of  the 
temporal  pulse,  engorgement  of  veins  above,  alteration  of  pupil,  numb- 
ness of  upper  limb,  dj^spnoea,  or  dysphagia.  Does  the  growth  dip  near 
or  into  the  thorax  ?  How  far  under  the  sterno-mastoid  does  it  go  ? 
Are  the  glands  enlarged  as  well  ?  Is  the  skin  involved  ?  This  last 
}wint,  together  with  fixity,  indistinctness  of  outline,  rapid  growth,  soft- 
ness, and  fusion  with  surrounding  parts,  is  of  chief  importance,  and, 
if  co-existing  to  an}"  extent,  will  usi;ally  put  any  operation  out  of  the 
question. 

Even  when  the  surgeon  is  doubtful  as  to  the  advisability  of  meddling 
with  one  of  these  growths,  he  may  decide  to  make  an  attempt  under 
such  circumstances  as  the  following,  even  if  it  end  in  failure  :  When 
the  patient's  life  is  rendered  worthless  hj  the  present  wretchedness  and 
approaching  dangers  of  the  growth,  especially  if  he  be  young,  as  in  the 
words  of  Mr.  Butcher  (Joe.  supra  cit.,  p.  871) : 

Though  the  boy  did  not  suffer  pain,  yet  his  life  was  rendered  very  miserable  .... 
the  weight  ever  tending  to  depress  the  head,  occasioning  persistent  fatigue  and  even  pain 
in  the  muscles  of  the  neck,  and  so  compelling  the  patient  often  to  adopt  the  recumbent 
position ;  the  bulk  thrusting  up  the  head,  embarrassing  every  movement,  almost  pre- 
venting any  change  of  position;  the  pressure  impeding  respiration,  often  obstructing  it 
during  sleep  so  as  momentarily  to  threaten  suffocation,  making  the  patient  start  from 
his  bed  in  terror  and  alarm,  unrelenting  or  enforcing  one  attitude  during  sleep,  with 
difhculty  in  deglutition,  except  under  extreme  watchfulness  in  adopting  position. 

So,  too,  in  some  cases  of  cancerous  glands,  associated  with  epithelioma 
— e.r/.,  of  the  tongue — the  surgeon  may  justifiabl}^  perform  an  extensive 
operation  in  the  hope  of  removing  both  the  primar}'  and  secondary 
epithelioma,  or,  after  a  successful  removal  of  the  tongue,  operate  on  the 
infected  glands  widely  and  deeply  to  give  the  patient  another  prolonga- 
tion of  life.  In  such  cases  it  should  be  the  patient  Avho  urges  the 
operation  after  all  the  risks  have  been  placed  before  him. 

Main  Points  in  the  Operation  itself. 

i.  Free  Exposure  of  the  Growth. — The  incisions  should  be  sufficient, 
the  flaps  turned  back,  V,  T,  or  X  in  shape.  Thus,  if  the  growth  be  in 
the  anterior  triangle,  not  encroaching  on  the  posterior,  a  V-shaped  flap 
with  the  base  upwards,  one  limb  along  the  sterno-mastoid  and  the  apex 
above  the  sternum,  may  be  employed  ;  or  one  f  in  shape,  the  long  limb 
inside  the  above-mentioned  muscle,  and  one  at  right  angles  to  it  under 
the  jaw.  If  the  growth  invade  both  triangles,  and  it  be  necessary 
to  divide  the  sterno-mastoid,  an  incision.  oblic|uely  across  both  triangles, 
and  over  the  muscle,  from  mastoid  process  to  sternum,  and  then  a  second 
to  make  it  crucial,  will  be  the  best.  It  is  alwaj^s  to  be  remembered 
that  inadequate  exposiire  of  the  tumour  Avill  lead  to  groping  in  the 
dark,  bruising  of  the  soft  parts,  and  injury  to  important  structures. 
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ii.  Deeper  Dissection. — In  thi.s  utteiitiou  luust  be  paid  to — 

(a)  Working"  as  nnich  as  ])()ssil)le  with  a  blunt  dissector,  a  steel 
director,  or  tlie  linger,  or  using  blunt-pointed  scissors  partly  to  cut 
with  and  partly  closed  as  a  blunt  dissector,  and  keeping  the  instrument 
used  close  to  the  growtli.  The  dissection  sliould  be  l)egun,  as  a  rule,, 
where  the  growth  is  most  free,  and  where  its  I'elations  are  not 
imjjortant. 

(/3)  Clamping  or  tying  with  sterilised  ligatures  every  vessel  before 
it  is  divided,  not  only  to  minimise  the  loss  of  blood,  but  also  ta 
avoid  the  risk  of  air  entering  tlie  veins,  especiallv  low  down  in  tlie 
neck. 

(7)  Structures,  hitherto  thought  too  important,  may  be  divided,  if 
really  needful.  Thus,  not  only  the  sterno-hyoid  and  omo-hyoid  sliould 
be  divided,  but  the  sterno-mastoid  also.  Of  the  structures  in  the  carotid 
sheath,  the  internal  jugular  is,  as  pointed  out  by  Mr.  Holmes,  the  most 
likely  to  be  implicated.  It  may  be  divided  without  hesitation  after  it  is 
secm-ed  with  two  catgut  ligatures.* 

In  the  autumn  of  1887,  while  operating  for  Mr.  Cooper  Forster,  I  tore  through  the 
internal  jugular  vein  in  removing  some  epitheliomatous  glands :  the  hajmon-hage  was 
for  a  moment  very  profuse,  but  yielded  to  sponge-pressure.  Catgut  ligatures  were 
applied  to  the  two  halves  of  the  vein,  and  the  patient  recovered.  In  a  similar  opera- 
tion the  lingual  vein  was  separated  so  close  to  the  internal  jugular  as  to  leave  little 
more  than  a  rounded  opening.  In  preference  to  tying  the  vein  above  and  below,  I  left 
a  pair  of  Spencer  Wells's  forceps  on  for  three  days.  Recovery  took  place.  In  a  similar 
case  met  with  more  recently,  finger-pressure  made  above  the  wound  in  tlie  internal 
jugular  rendered  the  vein  so  flaccid  that  I  was  able  to  tie  up  the  opening  securely. 

The  common  carotid  and  even  the  vagus  have  been  divided,  and  without  a  fatal  result- 
On  two  occasions  in  1894,  during  the  removal  of  epitheliomatous  glands  in  the  neck,  I 
tied  aU  three  carotids  and  removed  part  of  the  vagus,  and  in  one  case  the  sympathetic 
(superior  ganglion).  In  both  the  disease  was  secondary  to  cancer  of  the  tongue,  and  in 
each  case  the  mouth  remained  sound.  In  the  first,  in  which,  in  addition  to  ligature  of  the 
carotids,  a  portion  of  the  vagus  and  the  superior  cervical  ganglion  were  taken  away.  I 
had  removed,  four  months  before,  the  tongue,  floor  of  the  mouth,  and  symphysis.  The 
patient  again  recovered,  and  was  alive  and  well  three  months  later,  though  local  recur- 
rence behind  the  jaw  is  certain.  In  the  second  case  I  had  removed  two-thirds  of  the 
tongue  three  years  before,  and  the  patient  had  been  able  to  keep  his  place  as  game- 
keeper. He  was  57,  and  the  ligature  of  the  three  carotids  proved  rapidly  fatal.  When 
the  insensibility  of  the  anaesthesia  should  have  passed  away,  the  patient  could  not  be 
roused ;  he  gradual! j'  sank  into  coma,  and  died  within  forty-eight  hours.  Acute  cerebral 
softening  was  found  in  the  course  of  the  middle  cerebral  artery. 

In  a  deep  dissection  the  presence  of  some  other  structures  must  be 
remembered,  t 

Mr.  Godlce  (_Clin.  Soc.  Trans.,  vol.  xix.  p.  321)  showed  a  child  in  whom,  during  the 
removal  of  a  deep-seated  growth,  the  nature  of  which  was  doubtful  and  which  was 
pressing  upon  the  pharynx,  the  cervical  sympathetic  had  been  wounded.      The  only 

*  Mr.  Barker  (^Lancet,  1886,  vol.  i.  p.  194)  records  a  case,  probably  a  cystic  sarcoma,  in 
which  i^  inch  of  this  vein  and  part  of  the  scalenus  anticus  were  involved  in  the  growth 
and  removed.     The  case  did  well. 

f  In  the  posterior  triangle,  growths  springing  from  the  lower  vertebra  or  the  first  rib 
may  involve  the  cords  of  the  brachial  plexus,  causing  much  pain  and  requiring  very 
tedious  dissection  for  their  I'emoval.  Such  a  case  was  brought  before  the  Medico- 
Chirurgical  Society,  January  12,  1886,  by  Dr.  Bruce  and  Mr.  Bellamy. 
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results  were,  that  the  pupil  ou  that  side  was  smaller  but  not  statiouary.  and  that  the 
ocular  slit  was  also  smaller. 

In  1870  I  saw  the  thoracic  duct  opened  in  an  operation  for  the  removal  of  enlarged 
glands  on  the  left  side.  Chyle  escaped  deep  down  in  the  wound,  and  the  case  soon 
ended  fatally. 

Prof.  Keen  lias  published  foiir  cases  of  injury  to  the  thoracic  duct 
during  operations.  Three  of  these  recovered  ;  one  was  a  case  of  his 
own,  in  which  the  injury  took  place  during  a  difficult  dissection  for 
the  removal  of  matted  tubercular  glands  lying  above  the  left  cla\'icle. 

(8)  If  possible,  the  growth-capsule,  which  is  often  soft  and  delicate, 
must  not  be  ruptured.  On  examining  the  growth  after  removal,  the 
capsule  should  not  only  be  entire,  but  any  process  should  be  blunt  and 
rounded,  not  soft  and  ragged  as  if  torn  away  from  parts  left  behind. 

If  the  surgeon  feel  doubtful  as  to  any  ])ortion  being  left,  as  in  the 
fossae  aboiit  the  base  of  the  skull,  he  should  use  a  sharp  spoon  and 
Paquelin's  cautery,  or  pack  in  lint  with  a  paste  of  equal  parts  of  zinc 
chloride  and  flour  (p.  339),  or.  better  perhaps,  use  formalin. 

(e)  Throughout  these  operations,  which  may  necessarily  be  prolonged 
and  attended  with  loss  of  blood,  and  in  which  important  parts  may  be 
disturbed  and  pulled  upon,  the  surgeon  should  keep  himself  informed 
as  to  the  effects  of  the  anaesthetic. 

iii.  Closure  of  the  "Wound  and  Application  of  Dressings. — After 
completel}"  removing  the  growth  and  any  outlying  glands,  the  resulting 
ca\'ities  are  thoroughly  dried  out,  and  drainage  provided  in  accordance 
with  the  position  which  the  patient  will  occup}^.  Tubes  of  sufficient  size 
being  in  position,  the  wound  is  brought  together  and  the  dressings 
api^lied  with  the  precautions  already  given  at  p.  542. 

Operative  Treatment  of  Tuberculous  Glands. — This  may  be  given 
here  owing  to  the  greater  frequency"  and  importance  of  this  disease  in 
the  neck,  (Question  of  Operative  Interference. — The  following  abundantly 
justify  something  more  vigorous  than  mere  palliative  treatment:  (i) 
The  fact  that  one  gland  has  power  to  infect  others,  even  when  the  local 
starting-point  may  have  been  cured,  though  too  late  to  prevent  extension. 
(2)  The  disease,  if  merely  palliated,  is  often  extremely  tedious,  keeping 
the  patient  from  the  enjoyment  and  activity  of  some  of  the  best  years  of 
life.  (3)  The  scars  which  follow  on  a  natural  cure  are  far  more  disfigur- 
ing and  extensive  than  those  after  a  well-planned  operation,  especially 
one  in  which  primary  union  has  been  secured  b}'  strict  aseptic  precau- 
tions, and  b}'  operating  before  caseation  and  suppuration  have  altered 
the  normal  condition  of  the  parts.  (4)  The  long  3'ears  a  natural  cure 
requires;  the  repeated  suppurations  and  the  blighted  days  cause  grave  dete- 
rioration of  the  general  health,  which  may  persist  for  life,  long  after  local 
cure  has  taken  place.  (5)  The  poor  vitality  thus  induced,  and  the  actual 
presence  of  the  tubercle  bacillus,  render  the  patient  very  liable  to  such 
diseases  as  phthisis.  (6)  The  chief  indication  for  operation  is  persistence 
of  the  disease,  and  the  slightest  evidence  of  commencing  caseation. 
(7)  There  are  a  few  and  very  occasional  cases  in  which  operation  is  to  be 
deferred  or  avoided.  I  refer  to  those  where  (a)  there  is  advanced  disease 
elsewhere,  and  (/3)  where  there  is  threatening  of  a  general  outbreak. 
Here  the  temperature  will  be  a  valuable  guide.  (8)  In  advising  opera- 
tive steps  in  tubercular  glands  of  the  neck,  any  thoroughly  qualified 
surgeon  is  justified  in  impressing  on  the  friends  (a)  that  the  treatment 
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of  til e  ease  will  be  shortened;  ((3)  that  convalescence  will  l)e  hastened; 
(7)  the  result  will  be  more  permanent ;  (8)  if  it  be  perforuK'd  early,  less 
of  an  operation  will  be  recpiired. 

The  most  useful  methods  are — (A)  Excision  ;  (B)  Curettino-  or  scooi)in(^ 
out  tlie  ti'lands. 

(A)  Excision. — General  Prhiciples  to  he  llememhered. — i.  Antedate,  if 
possible,  t-aseation  and  suppuration.  If  these  have  been  allowed  to  run 
on  before  an  operation  is  ])ermitted,  the  parts  will  be  matted,  adherent, 
altered;  relations  will  be  difficult,  perhaps  im]wssible,  to  make  out; 
important  structures,  such  as  the  internal  jugular  vein,  will  easily  be 
damaged ;  primary  union  will  be  rarely  secured,  and  the  scar  will, 
therefore,  be  needlessly  prominent.  ii.  Place  the  incision,  whenever 
possible,  in  some  sulcus  where,  later  on,  it  will  be  but  little  noticeable, 
iii.  Always  make  a  free  and  sufficient  incision.  The  scar  will  be  no 
larger,  and  much  handling  through  a  small  incision  forbids  primary 
union.  A  free  incision  enables  the  operator,  in  cases  ^\■here  caseation 
has  already  taken  place,  to  find  one  or  more  spots  where  the  structures 
are  normal,  and  where  he  can  start  with  important  relations,  e.g.,  the 
internal  jugular  vein,  easily  recognised,  iv.  Treat  tubercular  mischief, 
here  as  elsewhere,  as  if  it  were  malignant,  and  eradicate  all  diseased 
tissues ;  deal  with  it,  moreover,  as  if  this,  the  first  opportunity,  were 
going  to  be  the  last.  v.  Maintain  careful  asepsis  throughout,  vi.  When- 
ever in  doubt  employ  drainage.  Thus  a  tube  should  always  be  employed 
in  cases  where  a  caseating  gland  has  ruptured  during  removal,  and  may 
have  infected  the  wound  in  spite  of  careful  swabbing  out  with  pure 
carbolic  acid  and  irrigation.  Again,  where  the  cavit}^  is  a  large  one,  of 
uneven  base,  with  many  pockets  or  recesses,  where  much  oozing  is 
present,  a  drainage-tube  should  be  employed  for  two  or  three  days, 
vii.  Pressure  is  always  to  be  well  applied,  for  the  same  reasons  and  in 
the  same  way  as  given  at  p.  542.  viii.  Sufficient  rest  of  the  parts  is 
most  essential  here.  Mr.  Treves  has  insisted  on  this  point  in  the  after- 
treatment.  It  is  one  of  very  great  importance,  if  a  small  and  sound 
scar,  and  obliteration  of  any  tul^ercular  material  possibly  left  behind, 
are  to  be  secured.  Poroplastic  jackets  holding  uj:*  efficiently  the  chin  and 
occiput  are  the  best.  When  the  parts  are  thus  kept  at  rest,  the  child 
should  live  out  of  doors  in  the  best  air  available,  ix.  The  patient  is  to 
be  kept  for  a  long  time  under  observation,  owing  to  the  risk  of  persist- 
ence and  reappearance  of  the  disease. 

I  have  above  referred  to  some  main  points  in  the  operation  for  excision 
of  tubercular  cervical  glands ;  there  is  one  more  to  which  I  would  allude. 
It  has  been  recommended  by  good  surgeons  to  remove,  between  double 
ligatures,  the  internal  jugular  vein  on  the  side  where  it  lies  embedded 
in  the  tubercular  glandulas  concatenatse.  While  I  admit  the  force  of  the 
argument  brought  forward  by  Mr.  Stiles  and  others,  that  this  removal  of 
the  vein,  while  safe  at  the  time,  greatly  facilitates  the  extirpation  of  the 
tubercular  glands,  I  hope  that  none  of  m}^  readers  will  think  that  this 
step  is  one  to  be  lightly  undertaken,  still  less  that  it  is  to  be  adopted  as 
a  matter  of  routine,  as  one  of  the  improvements  in  modern  surgery. 
It  is  well  known  by  those  who  have  seen  much  of  these  cases  in  chil- 
dren's hospitals,  that  it  is  not  very  unusual  for  tubercular  cervical  glands 
to  be  bilateral.  Let  us  suppose  that  the  internal  jugular  has  been 
resected  on  one  side.     A  few  years  later,  like  mischief  appears  on  the 
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opposite  side,  and  a  surgeon  holding  advanced  views  ties  the  internal 
jugular  on  this  side  also.  The  effect  of  this  on  the  cranial  circulation  of 
the  child  might  be  instructive — it  would  scarcel_y  be  harmless. 

(B)  G'lirettiwj  or  Scoopiwi  out  the  Glands. — While  its  value  has  been 
clearly  proved  in  the  instructive  papers  on  "  Scrofulous  Neck  and  the 
Surgery  of  Scrofulous  Glands,"  put  forth  by  Dr.  Allbutt  and  Mr.  Teale  as 
clinical  lectures  at  the  Leeds  School,  from  which  so  much  good  surgery 
has  already  come,  it  is  very  inferior  to  aseptic  treatment  b}^  excision,  for 
the  reasons  I  give  below.  The  following  are  Mr.  Teale's  conclusions  as  to 
the  surgical  treatment  of  these  cases: — (i)  That  surgery  can  secure  the 
healing  in  a  ver}^  few  weeks  *  of  gland  cavities  and  sinuses,  even  though 
they  have  existed  for  years.  (2)  That,  in  dealing  with  sinuses,  gland 
abscesses,  and  decayed  or  semi-decayed  lymphatic  glands,  the  action  of 
the  surgeon  must  be  vigorous  and  thorough.  (3)  That  the  visible 
abscess,  which  would  often  be  called,  and  treated  as,  a  tuberculous 
suppurating  gland,  is,  as  a  rule,  merely  a  subcutaneous  reservoir  of  pus, 
its  source,  a  degenerate  gland,  being  not  suhcutaneous,  but  suh-fascial, 
i.e.,  under  the  deep  cervical  fascia,  and  sometimes  even  sub-muscular, 
the  communication  between  the  two  being  a  small  opening  just  large 
enough  to  admit  a  probe  or  directoy.  (4)  That  it  is  utterl}^  futile  merely 
to  incise  or  puncture  such  a  subcutaneous  abscess  dependent  upon  a 
degenerate  gland  which  lies  beneath  the  deep  fascia.  (5)  That  when  a 
damaged  or  supj)urating  gland  has  been  got  rid  of  before  the  overlying 
skin  is  thinned  by  advancing  suppuration,  the  resulting  scar  is  insigni- 
ficant and  not  an  eyesore.  (6)  That,  in  dealing  with  a  sinus,  the 
channel  should  be  enlarged  by  the  knife  or  a  "  Bigelow's  dilator,"  and 
the  whole  of  its  granulating  surface  scraped  out.  Where  the  skin  is 
thin  and  blue,  this  should  be  scraped  away,  and  any  cutaneous  over- 
hanging edges  trimmed  off  with  scissors.  (7)  That,  in  dealing  with  a 
sinus  or  an  abscess,  the  surgeon  should  not  rest  content  until  he  has 
discovered  and  eradicated  the  gland,  always  remembering  that,  if  it  be 
not  obvious,  there  is  sure  to  be  a  small  track  leading  to  it  through 
the  deep  fascia.  This  should  be  enlarged  so  as  to  admit  a  sharp 
spoon.  (8)  That,  when  a  gland  has  suppurated  or  become  caseous,  the 
capsule  should  be  freel}'  opened  and  the  contents  scraped  out.  This 
is  sometimes  eas}',  the  enucleation  leaving  the  stiff  capsular  case 
virtually  cleaned  out.  Sometimes  it  is  very  difficult  to  get  rid,  even 
by  the  most  vigorous  scraping,  of  a  tough  living  stump  of  gland  firmly 
adherent  to  the  capsule.  It  is  well  to  dissect  this  remnant  away  with  a 
scalpel,  if  the  risk  of  injuring  important  structures  be  not  too  great. 
(9)  That  sometimes,  when  such  an  empty  capsule  is  left,  the  finger 
detects  in  its  wall  a  bulging  contiguous  gland.  This  should  be  punc- 
tured through  the  wall  of  the  cavity,  and  so  reached  and  enucleated. 
In  this  way,  in  more  than  one  instance,  Mr.  Teale  has  emptied  from  one 
external  opening  a  group  of  three  or  four  glands,  suppurating  or  broken 
down. 

I  consider  the  above  method  much  inferior  to  that  of  aseptic  excision, 
for  the  following  reasons : — (a)  It  is  limited  to  cases  where  one  or  two 
glands  are  involved.     Cases  such  as  these  form  a  small  minority  of  tuber- 

*  In  severe  cases  several  operations — three  or  more — will  be  needed.  After  the  first 
one  or  two  the  general  condition  is  said  to  rapidlj'  improve. 


KEMOVAL  OF  (JlfUWTIiS    IX   TIIK  NECK.  561 

cular  cervical  ^-lands.  T/S)  It  deals  only  with  caseating  and  suppurating 
glands.  (7)  In  the  majority  of  cases  there  are  glands,  often  numerous, 
which  are  infected  and  which  will  certainly  give  trouble,  though  not  as 
yet  softened.  Such  can  only  be  removed  b}'  a  sufficient  incision  and 
dissection.  (S)  It  is  an  operation  in  the  dark.  This  is  an  objection  of 
great  weight  when  the  gland  lies  deeph'  and  may  be  attached  to 
important  structures,  e.g.,  the  internal  jugular,  (e)  This  operation  is 
much  more  likely  to  call  for  repetition  than  a  well-planned  aseptic 
excision  on  lines  widely,  carefidly,  and  thoroughly  carried  out. 


36 


CHAPTER    XV. 
OPERATIONS    ON    THE    CESOPHAGUS. 

CESOPHAGOTOMY,    CESOPHAGOSTOMY, 
CESOPHAGECTOMY. 

CESOPHAGOTOMY. 

Indications. — This  is  required  for  sucli  foreign  bodies — e.tj.,  tooth-plates, 
bones,  coins — as  have  resisted  careful,  justifiable  attempts  at  extraction  : 
bodies  which  are  certain,  if  left,  to  lead  to  grave  results — e.ff.,  hgenior- 
rhage,  sloughing,  deep  cervical  suppuration,  &c. 

It  will  ])e  wise  to  proceed  to  an  eoxlj  operation,  and  thus  avoid  the 
risks  of  a  fatal  result  from  those  conditions  given  at  p.  565.  In  making 
up  his  mind  to  submit  his  patient  to  an  operation,  the  surgeon  must 
weigh  the  size  and  character  of  the  body,  the  time  it  has  been  swallowed, 
the  urgency  of  the  symptoms — e.<j.,  dysphagia,  dyspnoea  from  pressure 
on  the  larynx,  emphysema,*  oedema.  &c. — and  whether  the  attempts 
already  made  at  extraction  have  been  all  that  are  justifiable,  and 
whether  the  instruments  at  hand  have  been  appropriate. 

A  few  words  as  to  the  localisation  of  the  foreign  body,  especially  when 
this  is  low  down,  may  be  helpful  here.  It  must  always  be  remembered 
that  the  precise  site  of  the  foreign  body  is  not  alwaj^s  marked  by  any 
external  swelling  or  resistance,  nor  by  accurately  referred  pain  ;  further- 
more, bougies  occasionally  give  very  slight  indications  of  the  presence  of 
bodies  (even  rough  ones)  in  the  oesophagus  or  pharynx.  The  Rontgen 
rays  have  been  of  much  service  here. 

Thus,  Mr.  Haslam  {Brit.  Med.  Jonrn.,  1898,  yoI.  i.  p.  375)  recorded  the  cases  of  two 
children,  one  aged  5,  in  which  a  skiagram  showed  a  halfpenny  in  the  oesophagus  at 
the  level  of  the  sternal  end  of  the  second  rib,  the  coin  having  been  swallowed  four 

*  In  a  case  where  emphysema  already  exists  with  an  impacted  foreign  body  it  will 
be  wiser  to  open  the  oesophagus  at  once,  and  not  make  attempts  at  extraction.  Dr. 
Church  {St.  Bartlwl.  Hosjk  Rep.,  vol.  xix.  p.  55)  gives  a  case  in  which  swelling  of  the 
neck  began  three  hours  after  the  tooth-plate  had  been  swallowed.  The  next  day,  after 
several  attempts  with  a  horsehair  probang,  the  plate,  which  lay  midway  between  the 
larynx  and  the  sternum,  was  brought  up  into  the  reach  of  forceps  and  extracted  by  Sir 
W.  Savory.  Death  took  place  two  days  later,  there  being  perforation  of  the  end  of  the 
pharynx,  with  suppuration  in  the  neck,  mediastina,  and  left  pleura. 
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months  previously.  In  the  other,  aj^ecl  3,  who  had  swallowed  a  halfpenny  ten  days 
before  admission,  tlie  ann  was  clearly  seen  just  below  the  upper  end  of  the  sternum. 
In  each  case  the  oniu  was  removed  by  the  coin-catcher  at  the  first  attempt. 

Operation. — The  head  being  somewhat  extended  and  turned  to  the 
right*  side,  the  skin  of  tlie  neck  sterilised,  the  surgeon  makes  an 
incision  tln-ee  inches  long  from  just  above  the  thyroid  cartilage  to 
within  half  an  inch  of  the  sterno-clavicular  joint, f  a  little  in  front  of 
the  anterior  border  of  the  sterno-mastoid.  Skin  and  fasciae  being 
divided,!  the  cellular  tissue  in  front  of  the  above-mentioned  muscle 
is  opened  up  with  a  director,  and  the  pulsation  of  the  artery  and  the 
bodies  of  the  cervical  vertebrse,  fifth  and  sixth,  felt  for.  The  omo-hyoid 
ma}'  be  drawn  down,  but  it  is  best  to  divide  this  muscle  at  once,  and,  if 
it  be  needful  to  seek  for  the  bod_y  low  down  in  the  neck,  the  sterno- 
hyoids and  sterno-thyroids  also.  The  sterno-mastoid  and  large  vessels 
are  now  drawn  outwards,  and  the  trachea§  inwards,  with  retractors,  the 
thyroid  gland  probably  showing  plainly  on  the  inner  side,  and  the 
internal  jugular,  if  dilated,  on  the  outer.  The  presence  of  the  inferior 
thyroid  behitid  the  carotid  sheath,  and  that  of  the  recurrent  laryngeal 
running  up  in  the  groove  between  the  trachea  and  oesophagus,  must  be 
remembered.  Throughout  these  steps  of  the  operation  the  bleeding 
must  be  most  carefully  arrested,  and  the  deeper  part  of  the  wound,  with 
the  important  structures  around  it,  kept  quite  dry. 

If  the  foreign  body  cannot  be  felt  projecting  in  the  oesophagus — 
e.g.,  behind  the  cricoid — the  mouth  should  be  opened  with  a  gag,  and  a 
bougie  or  probang  passed,  as  the  flaccid  tube  walls  are  naturally  in 
contact.  When  the  oesophagus  lies  unusually  deep,  following  round 
the  thyroid  or  cricoid  cartilage  with  the  finger  will  find  it. 

When  the  site  of  the  foreign  body  has  been  made  out,  or  wdien,  failing 
this,  it  is  decided  to  open  the  oesophagus  low  down  and  to  pass  probes, 
&c.,  a  clean  incision  must  be  made  as  far  back  as  possible,  so  as  to  avoid 
the  recurrent  laryngeal  filaments. || 

When  the  tube  has  been  opened,  and  any  bleeding  from  its  walls 
arrested,  the  opening  is  dilated  by  dressing-forceps,  by  a  probe-pointed 
bistoury,  or  by  curved  forceps  passed  from  the  mouth  and  expanded  in 
the  wound.  Even  after  a  free  opening  has  been  made  it  may  be  impos- 
sible to  dislodge  the  body,  if  this,  a  tooth-plate,  has  projecting  clips,  or 
if  it  is  tightly  embraced  by  the  contraction  of  the  oesophageal  fibres.  In 
such  a  case  the  bod}^  should  be  (if  a  tooth-plate)  divided  with  bone- 


*  The  left  side  is  preferable,  as  the  oesophagus  lies  more  to  this  side,  and  as  operating 
on  the  left  side  allows  of  freer  movement  of  the  right  hand,  while  tlie  left  is  at  liberty 
to  move  the  larynx,  &c. 

t  If  the  neck  is  very  stout,  or  if  the  parts  are  swollen,  etc.,  the  incision  may  be  from 
just  below  the  angle  of  the  jaw  to  close  to  the  sternum. 

J  The  anterior  jugular  vein  may  give  trouble,  and  should  be  divided  between  two 
catgut  ligatures. 

§  The  larynx  should  not  only  be  drawn  to  the  right,  but  tilted  over  to  this  side  also, 
as  this  brings  up  the  oesophagus. 

II  Mr.  Cock  {(iuifs  Jfosp.  Ee2}.,  1868,  p.  3)  draws  attention  to  this  point.  Both  his 
patients  were  in  the  habit  of  singing;  in  the  fii'st  case  Qibld.,  1858,  p.  229)  a  fine  tenor 
voice  was  replaced  by  a  bass  ;  in  the  second,  in  which  the  oesophagus  was  opened  farther 
back,  the  voice  did  not  suffer. 
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forceps  and  removed  in  two  portions,  care  being  taken  to  keep  liold  ot" 
each  portion  with  forceps  (Lawson,  Clin.  Soc.  Trans.,  \o\.  xviii.  p.  292). 

If,  after  exposing  the  oesophagus,  the  body  cannot  be  felt — which  will 
rarely  happen, — metallic  probes  or  soft  bougies  should  be  passed  through 
the  wound  in  the  oesophagus,  and  the  lower  cervical  and  the  upper 
thoracic  portions  of  this  tube  carefully  explored.  The  question  may  now 
be  considered :  How  far  down  from  the  oesophagus  can  a  body  be 
extracted  ?  The  most  accessible  part  is,  no  doubt,  its  junction  with  the 
pharynx,  opposite  to  the  cricoid  cartilage,  and  the  first  two  inches  below 
this  point.  Mr.  Cock  (loc.  supra  cit.)  writes  :  "  It  might  even  be  possible 
to  extract  a  foreign  body  from  the  earl}'  thoracic  portion,  provided  it 
could  be  reached  with  the  finger,  and  thus  brought  under  the  influence 
of  a  pair  of  curved  forceps."  * 

As  far  as  my  kno\\-ledge  goes,  the  lowest  point  from  \A-hich  a  foreign 
body  has  been  removed  occurred  in  the  practice  of  Mr.  Bennet  May. 

Here  a  child,  aged  7,  had  swallowed  a  halfpenny  three  and  a  half  years  before.  The 
coin  had  ulcerated  through  the  oesophagus  and  opened  the  right  bronchus,  lying  partly 
in  this  and  partly  in  the  oesophagus.     It  was  removed  successfully  by  cesophagotomy. 

When  the  foreign  body  has  been  removed,  the  question  of  introducing 
sutures  into  the  oesophagus  ^^■ill  arise.  These  should  onh'  be  used  when 
the  wound  in  the  gullet  is  clean-cut,  not  bruised,  and  when  the  body  has 
been  quickly  removed :  the  sutures  should  be  of  fine  chromic  gut.  and 
only  the  upper  part  of  the  Avound  in  the  oesophagus  should  be  closed, 
the  rest  being  left  open  to  the  bottom  to  allow  of  free  drainage,  owdng 
to  the  danger  of  sloughing,  pent-up  foul  secretions,  and  blood-poisoning 
(p.  565).!  A  drainage-tube  should  be  inserted  to  the  bottom  of  the 
wound,  iodoform  dusted  in,  a  few  sutures  placed  in  the  edges  of  the 
wound,  dry  dressings  applied — viz.,  iodoform  gauze,  salicylic  wool,  &c. 
— if  the  wound  has  not  been  much  probed  about,  and  there  is  thus  good 
reason  to  expect  early  union.     But  if  ulceration  of  the  soft  parts  has 

*  The  proximity  of  important  parts  to  the  thoracic  portion  of  the  oesophagus  is  well 
known.  Thus,  in  Path.  Soc.  Trans.,  vol.  xix.  p.  219,  is  recorded  the  case  of  a  man  who 
swallowed  a  bone  which  lodged  in  the  oesophagus  opposite  to  the  arch  of  the  aorta. 
Death  took  place  suddenly  on  the  fifth  day  from  perforation  of  the  aorta  and  haemor- 
rhage, after  a  slight  exertion.  Mr.  Eve  (67m.  Soc.  Tranx.,  vol.  xiii.  p.  174)  gives  a  case 
in  which  a  fish-bone,  impacted  in  the  oesophagus,  wounded  the  heart  fatally.  It  was 
thought  that  the  position  of  the  fish-bone  was  perhaps  due  to  previous  use  of  the 
probang. 

t  If  there  is  any  doubt,  sutures  had  far  better  be  dispensed  with.  Dr.  Barton  (.I««. 
of  Surg.,  July  1887)  has  recorded  a  case  of  successful  cesophagotomy  in  a  little  child — 
the  age  does  not  appear  to  be  given.  The  foreign  body,  a  small  steel  roller  of  a  sewing- 
machine,  had  been  swallowed  three  months  before.  This  was  extracted  through  a  very 
small  opening  in  the  oesophagus, "  after  the  manner  of  working  a  stud  through  a  button- 
hole which  is  too  small  for  it,"  from  the  fear  of  causing  a  fistula  if  the  opening  was 
enlarged.  The  wounds  in  the  oesophagus  and  superjacent  parts  were  separately  sutured. 
Epileptic  fits  soon  followed,  and  frequent  vomiting  tore  open  the  wound.  The  fits 
having  ceased  with  the  administration  of  potassium  bromide,  the  wound  in  the 
cEsophagus  was  pared  and  sutures  re-applied  as  before.  This  limited  much  the  escape 
of  fluids  through  the  wound,  but  did  not  entirely  stop  it.  The  passage  of  a  tube 
through  the  mouth  twice  a  day  caused  so  much  irritation  that  it  was  abandoned,  and 
the  tube  passed  through  the  wound.  The  wound  healed  slowly  though  surely.  Dr. 
Barton  is  inclined  to  recommend  this  way  of  feeding  when  primary  union  is  not 
secured. 
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hecii  t'diiiid,  iftlicy  an'  iiitlamcd,  cmpliyst'iiiatoiis,  iScc,  the  wound  slK)uld 
l)e  li't't  (i]i('ii.  draiiu'd  to  the  very  bottom,  and  fomentations  of  hot 
crcolin    solution   (1    or   2   i)er  cent.)  frequently  applied. 

After-treatment.— if  the  patient  is  in  good  condition,  if  tlie  foreign 
body  has  been  removed  early,  or  if  the  patient  1ms  been  able  to  swallow 
liquids  in  the  interval  between  the  accident  and  the  operation,  he  may 
l)e  fed  for  the  hrst  few  days  by  nutrient  enemata  and  nutrient  supposi- 
tories,* and  only  a  little  ice  given  occasionally  by  the  mouth.  But  if 
the  strength  is  not  satisfactory  at  the  time  of  the  operation,  or  if  the 
enemata  ai-e  not  retained,  a  soft  feeding-tube  must  be  made  use  of. 
This  should  be  passed  by  the  mouth  and  retained,  if  not  very  uncomfort- 
able to  the  patient,  ©repassed  at  intervals. f  Towards  the  end  of  the 
first  week',  perhaps  earlier  if  the  wound  is  healing  well,  the  patient  may 
be  allowed  to  swallow  a  little  diluted  wine  or  milk. 

Chief  Difficulties. 

1.  A  fat,  short  neck.  6.  Detecting    the     site     of     the 

2.  Enlarged  veins.  foreign  body. 

3.  Wide    depressors     of     hyoid        7.  Firm  grip]jing  of  the  body  l)y 

bone.  the  oesophagus. 

4.  Enlarged  thyroid  gland.  8.  The  foreign  body  may  be  dis- 

5.  Unusual  depth  of  oesophagus.  lodged  during  the  operation. 
Dr.  Lediard  (6'Z/m.  Soc.  Trans.,  vol.  xviii.  p.  297)  records  the  case  of  a  man  in  whom 

emetics  aud  several  attempts  at  removal  had  failed  to  dislodge  a  tooth-plate ;  emphy- 
sema of  the  neck  was  present,  and  some  blood  on  the  forceps  used.  Just  before 
oesophagotomj',  a  bougie  was  thought  to  "  scrape  "  as  it  was  withdrawn.  Nothing  being 
felt  when  the  oesophagus  was  exposed,  a  bougie  was  passed,  and  the  oesophagus  incised 
behind  the  cricoid  cartilage  ;  the  finger  now  could  detect  nothing,  aud  a  bougie  passed 
on  seemed  to  feel  the  plate  near  the  stomach.  The  plate  was  passed  nineteen  days  after 
its  impaction;  it  measured  1^  inch  by  |  inch,  carried  one  incisor,  and  had  "numerous 
sharp  points,  and  a  formidable-looking  hook  at  one  end."  Though  there  were  no  laryngeal 
symptoms,  the  plate  must  have  been  lying  behind  the  lower  end  of  the  larynx,  as  the 
mucous  membrane  of  the  gullet  showed  here  several  ecchymoses.  The  dislodgnient  of 
the  plate  took  place  either  during  the  passage  of  the  bougie  or  in  the  administration  of 
the  anaesthetic.     The  patient  made  a  good  recovery. 

Causes  of  Death. — These  are  chiefly  : 

I.  Septicaemia.:]:    The  wound  having  become  emphysematous,  sloughy, 
and  the  discharge  most  foul. 


*  Of  these,  the  zyminised  meat  suppositories  of  Burroughs,  Wellcome  &;  Co.  are 
amongst  the  best. 

f  Dr.  Markoe  (An7i.  of  Surg.,  Sept.  18S6),  in  the  case  of  a  man  aged  24,  from  whom 
he  removed,  by  oesophagotomy,  half  a  tooth-plate  which  had  been  broken  whilst 
eating,  passed  a  soft  india-rubber  tube  into  the  stomach  through  the  wound,  replacing 
this  by  one  passed  through  the  nose  on  the  tenth  day,  and  allowing  the  patient  to 
swallow  on  the  seventeenth  day  after  the  operation.  The  following  are  the  reasons 
given  for  passing  the  tube  through  the  wound :— (i)  It  ensures  good  drainage  from  the 
bottom  of  the  wound ;  (2)  anything  regurgitated  from  the  stomach  passes  through  the 
tube,  not  up  into  the  wound ;  (3)  it  is  less  unpleasant.  The  above  reasons  do  not  seem 
to  me  to  outweigh  the  great  risks  and  disadvantages  of  irritating  and  keeping  open  the 
wound,  which  it  is  desirable  to  have  closed  as  soon  as  possible.  As  a  rule,  the  tube 
should  certainly  be  passed  from  the  mouth  or  nose.  It  is  noteworthy  that  in  the  above 
case  the  prolonged  lodgment  of  the  foreign  body — six  to  seven  weeks  elapsing  between 
the  accident  and  the  operation — had  not  caused  any  serious  abrasion,  k.c. 

X  Mr.  Butlin  (67(«.  Soc.  Trans.,  vol.  xvii.  p.  129)  relates  a  case  in  which  a  tooth-plate 
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2.  Exhaustion.  When  the  body  has  been  long  imjoacted,  and  the 
patient's  health  has  run  down  before  the  operation. 

CESOPHAGOSTOMY. 

This  has  been  proposed  as  a  substitute  for  gastrostomy.  Mr.  Reeves, 
who  brought  the  subject  before  the  Clinical  Society  (Trans.,  vol.  xv. 
p.  26),  recommended  this  o^ieration  as  less  dangerous  than  gastrostomy, 
and  in  the  belief  also  that  cancer  of  the  oesophagus  is  most  frequently 
met  with  in  the  ujDjier  part  of  the  tube.*  The  objections,  however,  are 
so  great  as  to  have  prevented  any  adoption  of  this  operation.  They  are 
— (i)  the  risk  of  coming  close  to  a  mass  of  cancer,  which  will  not  only 
not  admit  of  dilatation,  but  which  will  be  rendered  more  active,  sloughy, 
&c.,  b}"  the  necessary  irritation.  (2)  The  fact  that  important  parts  are 
close  by,  and  that  the  relations  of  these  may  very  likely  be  much  altered. 
(3)  The  probability  of  finding  the  wsophagus  altered  near  the  disease, 
and  thus,  perhaps,  readily  perforated,  admitting  fluids  into  the  pleura,  &c. 

(ESOPHAGECTOMY. 

This  is  another  operation  introduced  only  to  be  abandoned.  Prof. 
Czernj^'s  case,  it  is  true,  was  temporarily  successful,  the  patient  living 
rather  more  than  a  year  after  the  operation.  But  cases  equally  suit- 
able from  the  site  of  the  disease — only  just  out  of  reach  of  the  finger 
introduced  from  the  mouth — with  no  glands  involved,  and  no  adhesions 
to  adjacent  parts,  though  symptoms  had  lasted  five  months,  must  be 
<(uite  exceptional.  Several  of  the  risks  given  above  would  be  intensified 
here,  and  there  Avould  be  present  as  well  the  need  of  keeping  the  fistula 
patent.f  De  Quervain  has  collected  all  the  cases  {Arch.  f.  Uin.  Chir., 
1899,  S.  858). 

REMOVAL    or    POUCHES    OF    THE    (ESOPHAGUS. 

This  affection  has  till  latel}'  been  considered  a  very  rare  one.  Mr. 
Butlin,  who  was  one  of  the  earliest  operators,  and  the  first  in  this 
country  (Travis.  Med.-Chir.  Soc,  1893,  vol.  Ixxvi.  p.  269),  has  published 
in  a  later  paper  (Brit.  Med.  Jotirn.,  Jan.  i,  1898)  six  cases  which  he  has 
seen,  two  of  which  were  operated  on  by  him.  and  with  success.  Dr. 
Maurice  H.  Richardson  in  a  paper  (Annals  of  SHr(jenj,  May  1900)  states 

was  removed  within  twenty-four  hours  of  its  being  swallowed,  previous  attempts  at 
removal,  lasting  thirty  or  forty-five  minutes,  having  failed.  No  difficulty  was  ex- 
perienced during  the  operation,  but  the  patient  sank  from  septiciBmia  four  days 
afterwards.  He  was  allowed  to  swaUow  on  the  second  day,  about  a  third  of  what 
was  taken  coming  through  the  wound.  Mr.  Butlin  considered  this  beneficial,  as  con- 
ducing to  drainage.  The  wound  was  thoroughly  washed  with  carbolic  lotion  and 
covered  with  carbolic  oil.  Two  days  after,  the  wound  being  very  offensive,  the 
dressing  was  altered  to  sanitas,  changed  every  four  hours. 

*■  Most  surgeons  who  have  been  called  upon  to  pass  bougies  in  these  cases  wiU  agree 
with  Dr.  Goodhart,  who,  in  the  discussion  on  the  above  paper,  said  the  disease,  when 
advanced,  usually  extended  from  the  cricoid  cartilage  nearly  to  the  pylorus. 

t  Mr.  Butlin  iOpcr.  Surg.  Malirj.  l)ls..  second  ed.)  gives  a  case  of  Prof.  Billroth's,  where 
<leath  was  caused  by  the  passage  of  the  bougie  into  the  tissues  round  the  oesophagus,  the 
opening  where  the  lower  end  of  the  oesophagus  had  been  stitched  to  the  skin  having 
contracted.  In  Mr.  Butlin's  opinion  the  results  of  the  fourteen  operations  collected  by 
De  Quervaiu  and  others  are  very  discouraging. 
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tluit  til'ty-six  cases  have  now  been  recorded  ;  of  these  eighteen  have  been 
operated  upon,  in  most  with  success.  Mr.  Butlin,  in  his  second  paper, 
states  his  belief  that  "the  rarit}^  of  this  condition  has  been  greatly 
exaggerated,  and  for  this  reason :  the  symptoms  of  the  pouch  are  not 
generally  known,  and  are  usually  mistaken  for  those  of  a  yet  rarer 
condition,  viz.,  pouching  of  the  a?sophagus  above  a  stricture,  whether 
innocent  or  malignant.  Both  in  Whitehead's  case  (Lancet,  1 891. 
vol.  i.  Jan.  3,  p.  11)  and  Chavasse's  (Path.  Soc.  Trans.,  1891,  vol.  xliii. 
p.  82),  gastrostomy  was  performed  under  the  impression  that  the 
patient,  was  suffering  from  stricture  of  the  oesophagus,  and  the  real 
nature  of  the  condition  was  only  discovered  after  the  death  of  the 
patient."*  The  following  are  the  chief  symptoms,  as  given  by  Mr. 
Butlin  in  his  paper  quoted  above. 

The  pouch  is  situated  at  the  back  of  the  junction  of  the  pharynx  and 
O'sophagus.  It  occurs  much  more  frequently  in  males,  and  the  sym- 
ptoms do  not  appear  to  have  been  noticed  before  the  age  of  40.  Return 
of  fragments  of  undigested  food  is  the  one  constant  symptom  in  every 
case,  not  immediately  after  the  food  has  been  taken,  but  many  hours 
after.  The  return  of  food  is  sometimes  associated  with  severe  attacks 
of  coughing.  After  some  time  a  larger  quantity  of  food  is  returned, 
and  the  patient  becomes  aware  of  some  difficulty  in  swallowing, 
especially  solid  food.  Pressure  on  the  side  of  the  neck,  usualh'  on 
the  left  side,  causes  fragments  and  liquids  to  return  into  the  mouth, 
and  if  not,  yet  causes  the  escape  of  gas  which  is  developed  and  collects 
in  the  pouch,  and  occasions  much  annoyance  by  gurgling  up  at  fre- 
q\ient  intervals  during  movements  of  the  head  and  neck.  If  the  pouch 
produces  bulging  in  the  posterior  triangle,  about  the  level  of,  or  below, 
the  cricoid  cartilage,  this  is  a  ver}^  important  symptom,  but  the  absence 
of  bulging  does  not  in  the  least  aflect  the  diagnosis.  A  bougie  is 
arrested  at  a  distance  of  about  nine  inches  from  the  teeth.  It  m&j 
perchance  pass  into  the  stomach,  gliding  over  the  orifice  of  the  pouch, 
but  the  rule  is  that  it  passes  into  the  pouch;  and  as  the  affection 
becomes  more  pronounced  it  may  be  impossible  to  pass  an  instrument 
down  the  oesophagus.  If  the  bougie  be  of  metal  and  slightly  curved,  its 
end  may  be  made  to  project  so  that  it  can  be  felt  and  seen  in  the  side 
of  the  neck  (almost  always  the  left  side),  behind  the  sterno-mastoid. 
Wasting  and  loss  of  weight  are  rarely,  if  ever,  observed  until  the  late 
stages  of  the  disease.  In  fact,  the  patient  may  suffer  from  unmistakable 
sj-mptoms  of  a  pouch  for  years  without  any  sensible  loss  of  weight.  Of 
course,  in  those  cases  in  which  the  condition  is   gTadually  producing 

*  In  Mr.  Whitehead's  case,  the  woman,  »t.  57,  whose  symptoms  had  existed  eight 
years,  died  six  years  after  a  most  successful  gastrostomy.  Growing  weary  of  this  mode 
of  feeding,  and  believing  her  old  trouble  to  be  cm-ed,  she  resumed  feeding  by  the 
mouth,  and  allowed  the  gastrostomy  wound  to  close.  Gradually  the  old  dysphagia 
returned,  and  she  sank  from  exhaustion.  In  Mr.  Chavasse's  case,  the  man,  set.  49, 
applied  for  relief  too  late.  He  was  much  emaciated  from  starvation,  and  sank  two 
days  after  the  gastrostomy.  A  case  with  very  characteristic  symptoms  -sviU  be  found 
reported  by  G.  A.  "Wright,  of  ^Uauchester  (_Brit.  Med.  Journ..  1898.  vol.  i.  p.  944)-  ^^ 
the  patient  remained  quite  comfortable  by  emptying  the  pouch  each  time  after 
swallowing  food,  operation  was  here  deferred.  In  a  case  of  Landauer's  iCenir.f.  inn. 
Med.,  April  22,  1899),  a  Eontgen  photograph,  taken  with  thin  leaden  sounds  in  situ, 
irave  more  exact  information  as  to  the  situation  of  the  diverticulum. 
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death  by  starvation,  wasting  slowly  occurs  during  the  last  months  or 
years.     The  course  of  the  disease  is  very  slow. 

Operation. — The  patient  being  under  the  influence  of  an  anaesthetic, 
it  would  l)e  well,  if  this  has  not  been  already  done,  to  adopt  Mr.  Butlin's 
advice  and  pass  a  slightly  curved  metal  bougie  into  the  pouch  and  make 
its  end  appear  in  the  posterior  triangle,  thus  obtaining  the  clearest  proof 
of  the  presence  of  a  pouch.  If  possible,  a  bougie  should  also  be  passed 
beyond  the  orifice  of  the  pouch  into  the  stomach,  so  as  to  prove  that 
there  is  no  stricture  of  the  oesoj^hagus.  A  long  incision  is  then  made 
along  the  anterior  border  of  the  left  sterno-mastoid  from  the  hyoid 
to  just  above  the  sternum.  The  omo-hyoid  is  divided,  the  superior 
thj'roid  vessels  divided  between  double  ligatures,  the  carotid  sheath 
drawn  outwards,  and  the  larjnix  rotated  on  its  long  axis  by  drawing 
forward  the  left  ala  of  the  thja-oid  cartilage  Avith  blunt  hooks.  The 
pouch  is  then  usually  easih*  found  lying  behind  the  junction  of  the 
pharynx-  and  oesophagus  and  projecting  to  the  left  side.  If  it  be 
not  found  at  once,  careful  dissection  aided  by  the  passage  of  a  bougie 
will  detect  its  i30sition.  It  is  then  grasped  b}'  forceps  and  drawn 
out  of  the  wound.  The  following  are  some  of  the  methods  of  dealing 
with  it.  Mr.  Butlin  in  his  two  cases  cut  away  the  pouch  from 
above  downwards,  the  margins  of  the  wound  being  drawn  together 
with  eight  sutures  of  fine  silk  as  the  sac  was  cut  away.  This  method 
is  simple  and  easily  employed.  Bleeding  does  not  seem  to  give 
any  trouble  at  this  stage.  Dr.  Richardson  in  one  of  his  cases  {Joe. 
S'lrpra  cit.)  cut  away  the  pouch,  and,  inverting  the  mucous  mem- 
brane, united  it  with  a  few  sutures  of  catgut,  while  the  outer  la3-ers 
of  the  oesophagus  were  sutured  with  interrupted  Lembert's  stitches  of 
silk.  In  his  second  case,  on  introducing  his  finger  through  the  aperture 
by  which  the  pouch  communicated  with  the  gullet,  he  found  a  con- 
striction at  this  s^Dot.  Passage  of  the  finger  through  this  resulted  in 
a  longitudinal  tear,  the  oesophagus  just  below  the  orifice  of  the  pouch 
having  the  diameter  of  a  lead-pencil.  The  tear  was  converted  into  a 
longitudinal  slit  by  carrying  an  incision  vertically  down  through  the 
lower  margin  of  the  opening  of  the  pouch  and  through  the  constriction. 
To  prevent  the  occurrence  of  any  permanent  narrowing  at  the  site  of 
the  tear,  Dr.  Richardson  utilised  a  portion  of  the  pouch  to  enlarge  the 
diameter  of  the  constricted  oesophagus.  A  considerable  circular  margin 
having  been  left  above  the  opening  of  the  pouch,  the  lower  portion  of 
this  margin  was  brought  down  and  placed  in  the  gap  made  b}^  the 
incised  posterior  surface  of  the  divided  oesophagus.  This  gap  Avas  then 
sutured  transversely,  much  as  in  ^pyloroplasty,  while  the  orifice  of  the 
pouch  was  closed  by  uniting  the  margin  in  a  vertical  line,  by  Lembert's 
sutures.  Quite  a  different  method  is  that  employed  by  Girard,  of 
Berne.  To  avoid  opening  the  oesophagus,  he  has  twice  invaginated 
the  pouch  so  that  it  projects  into  this  tube.  The  orifice,  which  after 
inversion  points  externally,  is  closed  by  three  layers  of  sutures.  Both 
of  these  cases  were  successful,  the  pouch  probably  becoming  atrophied, 
as  it  no  longer  obstructed  the  passage  of  food.  The  first  uiethod — that 
employed  by  Mr.  Butlin — is  to  be  recommended  on  account  of  its  com- 
bined efliciency  and  simplicity. 

Owing  to  the  very  great  risk  of  leakage,  some  form  of  drainage  must 
be  provided  in   every   case  where  a  diverticulum  has   been   removed. 
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Either  a  (lr;iinaoi>-tii])e  or  oanzf  wicks,  ov  hot  It.  or  oauzc  packino-  niiist 
be  employed.  Only  the  two  ends  of  the  wound  are  to  be  closed,  thoucrh 
salmon-giit  sutures  of  reserve  ma}-  be  i)laced  in  the  rest  of  the  wound, 
to  be  tightened  when  the  necessit)- for  drainage  has  ceased,  as  the  wound 
is  sometimes  very  slow  in  closing. 

If  the  ])assage  of  a  soft  tube  beyond  the  site  of  operation  be  easy  and 
cause  no  irritation,  the  patient  is  best  fed  this  way  ;  otherwise  he  mav 
be  allowed  to  take  liquids  in  the  ordinary  manner. 


CHAPTER    XVI. 

OPERATIONS    ON    THE    SPINAL    ACCESSORY 

NERVE. 

PARTIAL   NEURECTOMY,   OR    NERVE-STRETCHING. 

Indications. — In  cases  of  spasmodic  torticollis  in  which — I.  All  previous 
palliative  treatment  has  failed  ;  e.g.,  large  doses  of  coninm,  massage, 
galvanism  of  the  affected  side,  and  faradisation  of  the  opposite  muscles. 
2.  The  spasms  so  severe  and  constant  as  to  interfere  with  the  patient's 
taking  food  or  enjoying  sleep,  and  to  cause  sad  weariness  and  real 
suffering.  3.  The  onl}^  muscles  affected  are  the  sterno-mastoid,  or  the 
sterno-mastoid  and  trapezius. 

Anatomy  of  the  Spinal  Accessory  Nerve. — The  spinal  or  external 
part  of  this  nerve,  having  left  the  skull  by  the  jugular  foramen,  is  directed 
backwards  in  front  of,  or  behind,  the  internal  jugular  vein,  and  appears 
below  the  digastric  and  the  occipital  arterj'.  It  then  descends  obliquely 
outwards  to  the  sterno-mastoid  muscle,  and  disappears  under  this  at  a 
distance  of  two  inches  from  the  apex  of  the  mastoid  process.  Having 
usually  perforated  the  muscle,  the  nerve  passes  across  the  posterior 
triangle,  to  end  in  the  deep  surface  of  the  trapezius.  While  j)assing 
through  or  under  the  sterno-mastoid  the  nerve  joins  with  branches  from 
the  second  cervical.  Having  emerged  from  the  muscle,  it  joins  with 
the  second  and  thii-d  nerve,  and  is  often  in  intimate  connection  with 
the  great  auricular  and  small  occipital.  When  under  the  trapezius,  it  is 
joined  by  branches  of  the  third  and  fourth  cervical. 

Operations  for  Partial  Neurectomy,  or  Stretching  of 

the  Nerve. — These  ma}^  be  considered  together,  but  it  ma}^  be  said, 
once  for  all,   that,  as   stretching  will  be  followed  by  but   temporary 
benefit,  resection  of  the  nerve  will  be  the  better  operation. 
The  nerve  may  be  found  b}^  two  different  incisions  : 

A.  Along  the  anterior  border  of  the  sterno-mastoid,  so  as  to  come 
upon  this  nerve  before  it  perforates  this  muscle. 

B.  Along  the  posterior  border  of  the  muscle ;  the  surgeon  finding  the 
nerve  as  it  emerges  here  to  cross  the  posterior  triangle  to  gain  the 
trapezius,  and  following  it  up  to  a  point  above  its  branches  to  the 
sterno-mastoid,  so  as  to  paral3'se  this  muscle  also. 

The  first  of  these  operations  is,  in  my  opinion,  much  preferable,  and 
for  these  reasons : 
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1.  Thoii^li  the  lu'i've  lies  more  dee])ly  ut  the  anterior  than  at  the 
posterior  border  of  the  muscle,  it  is  here  a  single  nerve,  and  not  likely 
to  be  confounded  with  other  nerves — e.j/.,  branches  of  the  second  and 
third  cervical,  which  also  emerge  at  the  posterior  border  to  supply  the 
skin.  Furthermore,  in  this  latter  position  the  spinal  accessory  is  often 
found  in  close  connection  with  the  small  occipital  and  great  auricular, 
as  these  two  nerves  apjtear  at  the  posterior  border  and  curve  upwards. 

2.  By  finding  the  nerve  at  the  anterior  border  of  the  muscle,  paralysis 
of  the  sterno-mastoid  is  better  ensured.  When  the  nerve  is  found  at  the 
posterior  border  and  followed  up  into  the  muscle  before  division,  there 
is  always  an  uncertainty  as  to  whether  some  branch  to  the  muscle  may 
not  have  come  off  above  the  point  at  which  the  surgeon  has  divided  the 
nerve.  And  though  the  nerve  is  more  superficial  in  the  posterior 
triangle,  it  is  difficult  to  make  certain  whether  it  is  the  spinal  accessory 
or  one  of  the  superficial  cervical  nerves  which  emerge  close  to  it  from 
behind  the  muscle. 

A.  Operation  above  the  Sterno-mastoid. — The  parts  having  been 
shaved  and  sterilised,  and  the  head  suitably  raised  and  turned  to  the 
opposite  side,  tlie  surgeon  makes  a  free  incision  along  the  anterior  border 
of  the  sterno-mastoid  for  3  inches,  commencing  at  the  apex  of  the 
mastoid  process  and  ending  about  2  inches  below  the  angle  of  the  jaw. 
Skin,  fasciae,  and  platysina  being  divided,  the  anterior  border  of  the 
sterno-mastoid  is  clearly  defined,  and  drawn  strongly  backwards  so  as  to 
put  the  nerve  on  the  stretch.  In  doing  this  the  posterior  and  lower  part 
of  the  parotid  may  have  to  be  drawn  forward  if  this  gland  overlap  the 
muscle.  The  wound  being  then  thoroughly  dried,  the  operator  searches 
for  the  nerve  with  a  steel  director  in  the  fatty  connective  tissue  which 
lies  between  the  muscle  and  the  carotid  sheath.  If,  in  doing  this,  he 
keep  for  his  landmark  the  angle  of  the  jaw,  he  is  almost  certain  to  be 
on  a  level  with  the  point  where  the  nerve  enters  the  muscle.  If  this 
landmark  fail  him,  he  should  define  the  lower  border  of  the  digastric, 
and,  tracing  upwards  the  posterior  belly  of  this  muscle,  feel  for  the 
transverse  process  of  the  atlas,  between  the  front  of  which  process  and 
the  posterior  belly  of  the  digastric  the  nerve  emerges  to  pass  backwards 
to  the  sterno-mastoid.  The  small  branch  from  the  occipital  artery  which 
accompanies  the  nerve  will  give  no  trouble ;  and  if  in  the  deeper  parts 
of  the  wound  only  a  steel  director  or  a  blunt  dissector  be  used,  neither 
the  occipital  artery  nor  the  internal  jugular  vein  will  be  injured.  A 
full  inch  of  the  nerve  should  be  removed. 

B.  Operation  Below  or  at  the  Posterior  Border  of  the  Sterno- 
mastoid. — Mr.  Campbell  de  Morgan,  who  introduced  this  operation  into 
British  surgerj^  with  a  very  successful  case,*  made  an  incision,  2  inches 
long,  along  the  posterior  border  of  the  sterno-mastoid,  the  centre  of  the 
incision  corresponding  to  about  the  centre  of  this  border  of  the  muscle. 
The  fascia  being  slit  uj)  to  the  same  extent,  the  trapezial  branch  of  the 
nerve  was  sought  for  as  it  emerges  from  the  sterno-mastoid  to  ci^oss  the 
posterior  triangle.  It  was  found  a  little  above  the  centre  of  the  wound, 
and  traced  through  the  muscle  till  the  common  trunk  was  discovered 
above  its  division  into  branches  for  the  trapezius  and  sterno-mastoid. 
Half  an  inch  of  the  nerve  was  then  cut  out. 

*  Br'd.  and  For.  Med.-Chir.  L'ev.,  July  1866. 


572  OPERATIONS  ON  THE  HEAD  AND  NECK. 

I  have  thrice  performed  the  operation  of  resection  of  part  of  the 
spinal  accessory,  employing  each  of  the  two  methods  given  above. 

Thus,  in  1878,  I  found  the  nerve  in  the  posterior  triangle,  and,  tracing  it  upwards, 
removed  a  portion  of  the  common  trunk  in  the  substance  of  the  sterno-mastoid.  In 
1894  I  found  the  nerve  at  the  anterior  border  of  the  muscle,  taking  as  my  guide  the 
angle  of  the  jaw.  Both  patients  were  middle-aged  women,  the  subjects  of  severe 
spasmodic  torticollis.  In  each  case  some  of  the  deep  cervical  muscles  supplied  by  the 
upper  cervical  nerves  were  affected,  and  in  neither  was  the  result  so  satisfactory  as  I 
wished.  In  the  first  no  permanent  benefit  can  be  said  to  have  resulted.  In  the  second 
the  relief  was  considerable,  and  the  patient  has,  hitherto,  declined  further  operation  in 
the  form  of  division  of  the  posterior  branches  of  the  cervical  nerves.  Atrophy  of  the 
sterno-mastoids  followed  in  each  case. 

In  my  third  case,  as  both  sterno-mastoids  were  affected,  excision  of  part  of  each 
spinal  accessory  was  performed  above  the  sterno-mastoid.  While  the  muscle  on  the  left 
side  remained  paralysed,  the  right  contracted  afterwards  as  vigorously  as  before.  There 
was  no  doubt  whatever  that  the  nerve  had  been  found  and  part  removed,  for  it  was 
absolutely  quiescent  for  three  weeks  after  the  operation.  Whether  the  return  of 
activity  was  due  to  reunion  taking  place,  or  to  the  additional  nerve-supply  from  the 
second  cervical,  must  remain  doubtful.  I  find  the  same  result  has  occurred  to  Mr. 
Harsant,  Surgeon  to  the  Bristol  Royal  Infirmary  ^Bristol  Mcd.-Cldr.  Journ.,  i8g6).  This 
case,  of  twenty  years'  duration,  was  rendered  further  unfavourable  by  the  number  of 
muscles  involved.  Thus,  when  the  head  was  fixed  by  the  sterno-mastoids  and  trapezii 
in  rigid  spasm,  the  platysma,  occipito-frontalis,  and  orbicularis  palpebrarum  were  also 
in  violent  action,  the  arms  were  rigid,  and  the  abdominal  recti  were  powerfully  con- 
tracted. Though  on  each  side  three-quarters  of  an  inch  of  the  spinal  accessories  was 
removed,  it- is  stated  that  some  weeks  later  "there  was  no  actual  paralysis  of  either 
sterno-mastoid  or  trapezius,  which  all  appeared  to  contract  violently  at  times." 

There  is  no  comparison  between  tlie  two  methods,  that  in  which  the 
nerve  is  found  at  the  anterior  border  of  the  muscle  being  infinitely 
easier  and  more  satisfactory'. 

A  very  interesting  contribution  to  the  literature  of  this  subject  is  a 
paper  by  Mr.  Ballance.* 

His  patient,  a  woman  of  48,  was  a  good  instance  of  the  distress  and  misery  due  to 
spasmodic  torticollis.  Division  of  the  right  spinal  accessory  in  the  anterior  triangle 
gave  most  decided  relief.  At  the  end  of  four  months,  when  the  history  ceases,  the 
patient  is  reported  to  have  been  '-much  better  and  stouter.  The  face  is  happy  and 
tranquil.  There  is  neither  headache  nor  pain,  and  sleep  and  appetite  are  good.  The 
control  of  the  movements  of  the  head  is  perfect  as  long  as  she  is  not  excited,  and  so 
long  as  the  head  is  not  raised  so  that  the  eyes  are  directed  much  above  the  hori- 
zontal  plane   in    which   they   lie The   right   sterno-mastoid   and   trapezius   are 

atrophied." 

Division  of  the  spinal  accessor}"  deserves  a  farther  trial,  even  if  the 
relief  given  be  not  permanent. 

The  chief  fear  is  that  other  muscles  will  become  involved,  as  in  ni}' 
cases.  Thus,  Mr.  Ballance  writes  of  his  patient:  •'  Since  the  operation, 
it  has  been  certain  that  some  of  the  muscles  supplied  by  the  upper 
spinal  nerves  are  liable  to  spasm.  It  would  be  strange  if  it  were  not 
so,  considering  the  intimate  connections  between  the  second,  third, 
and  fourth  spinal  nerves  and  the  spinal  accessory  in  the  sterno-mastoidy 

*  St.  Thovias's  Hosp.  Rep.,  vol.  xiv.  p.  95.  Other  successful  cases  will  be  found  recorded 
by  Frof.  Anuandale  {Lanci't,  1879,  vol.  i.  p.  555)  and  by  Mr.  Southani  Qibid.,  1881. 
vol.  ii.  p.  369) ;  Mr.  Rivington  also  operated  Q.bid..  1879,  vol.  i.  p.  213),  but  phlegmonous 
erysipelas  carried  off  the  patient  before  the  wound  was  rjuitc  healed. 
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tra])t'/ius.  and  jKisU'rior  Iriaii^'lc,  together  willi  llic  fact  that  some  oH 
the  fibres  of  the  si)iiial  aeeessoiy  are  connected  with  the  same  cells, 
or  with  cells  in  the  immediate  neighbourhood  of  those  from  \\liich 
arise  tlu'  motor  rootlets  of  the  cervical  spinal  nerves." 

The  following  conclusions  may  be  drawn  with  regard  to  tlie  operative 
treatment  of  s})asmodic  torticollis: — I.  Palliative  treatment  will  be  of 
little  i)t>rmanent  value,  and  the  earlier  surgery  is  resorted  to  the  better 
the  outlook.  2.  The  most  common  combination  of  spasm  is  that 
involving  the  sterno-mastoid  on  one  side  and  the  posterior  rotators 
on  the  other,  the  head  being  held  in  the  position  of  sterno-mastoid 
spasm  with  the  addition  of  retraction  through  the  greater  power  of 
the  ])osterior  rotators  (Dr.  Maurice  H,  Richardson  and  Dr.  G.  L. 
Walton,  Amer.  Journ.  Med.  Sci.,  1895,  ^o-  cix.  p.  27).  3.  Operation  on 
the  spinal  accessory  may  afford  relief,  even  if  other  muscles  than  the 
sterno-mastoid  are  affected.  On  the  other  hand,  the  affection  pre- 
viously limited  to  the  sterno-mastoid  may  spread  to  other  muscles 
in  spite  of  this  operation  (ihklem).  4.  No  fear  of  disabling  paralysis 
need  deter  us  from  recommending  operation,  as  the  head  can  be  held 
erect  even  after  the  most  extensive  resection  (ibidem).  5.  It  is  clear 
from  Mr.  Harsant's  cases  as  well  as  my  own,  that,  after  undoubted 
resection  of  portion  of  the  spinal  accessory,  spasmodic  action  of  tlie 
sterno-mastoid  may  still  persist.  6.  I  have  spoken  above  of  the  need 
of  resorting  to  surgery  early  in  these  cases.  The  disease  will  certainl}'- 
spread  from  one  muscle  to  another,  from  one  group  to  another,  the 
abnormal  condition  of  one  nerve-centre  extending  to  other  closely 
adjacent  centres.  Further,  it  is  here  as  in  traiimatic  epilepsy  of  any 
duration  (p.  222) :  over-excitability  of  one  or  more  nerve-centres 
becomes,  if  left  too  long,  a  permanently  established  condition,  and 
with  it  over-activity  of  the  muscles  which  are  physiologicalh^  associated 
with  those  nerve-centres. 

Resection  of  some  of  the  Branches  of  the  Upper  Cervical 
Nerves. — In  those  cases  of  spasmodic  torticollis  where,  after  resection 
of  part  of  one  spinal  accessory,  mischief  still  persists  in  muscles  of  the 
opposite  side,  this  step  has  been  practised  by  Mr.  Noble  Smith  in  this 
country,  and  by  Prof.  Keen,  of  Philadelphia.  The  following  is  the 
account  of  the  steps  taken  by  Mr.  Noble  Smith  (Brit.  Med.  Journ., 
vol.  i.    1 891,  p.  753): 

The  patieut  was  a  lady,  aged  41,  in  whom  the  last-mentioned  surgeon  had  first  stretched 
and  then  resected  part  of  the  left  spinal  accessory.  Though  the  result  of  the  latter 
operation  was  "  complete  paralysis  of  the  sterno-mastoid  and  trapezius,  the  spasms  on 
the  right  side  continued,  the  splenius  capitis  being  the  greatest  offender.  On  May  28, 
1S90,  I  made  an  incision  from  the  occiput  downwards  for  about  three  inches, 'parallel  to 
and  about  an  inch  to  the  right  of  the  spinous  processes,  through  the  trapezius  down  to 
the  edge  of  the  splenius,  some  of  the  fibres  of  which  muscle  I  had  subsequently  to  divide 
to  enlarge  the  wound,  then  through  the  complexus,  and  eventually  exposed  the  posterior 
branches  of  the  cervical  nerves.  The  great  occipital  then  came  into  view,  and  this  I 
had  to  draw  aside.  I  excised  a  piece  of  the  external  division  of  this  nerve,  also  of  the 
third  and  fourth  posterior  branches.  Considering  the  extensive  connection  of  nerves  in 
this  part,  I  thought  it  well  to  separate  the  splenius  from  the  parts  beneath  it,  and  search 
for  and  divide  any  filaments  of  nerve  passing  into  that  muscle.  I  also  acted  in  the 
same  manner  towards  the  complexus.  I  had  intended  to  try  and  excise  a  piece  of  the 
sub-occipital  nerve,  but  having  already  made  a  rather  deep  dissection,  and  found  that 
some  veins  interfered  with  such  further  operation,  I  desisted  from  doing  any  more. 
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....  The  first  night  of  the  operation,  the  patient,  for  the  first  time  for  sixteen  years, 
was  able  to  rest  her  head  on  her  elbow  without  spasmodic  action.  This  good  result  has 
continued The  loss  of  power  proved  to  be  very  slight  indeed." 

Prof.  Keen's  method  is  clifFerent  (Journal  of  Nervouf<  and  Mental 
Diseases,  Dec.   1 889)  : 

The  parts  being  shaved  and  disinfected,  a  transverse  incision,  three  inches  long,  is 
made  about  half  an  inch  below  the  lobule  of  the  ear,  from  the  middle  line  of  the  neck 
posteriorly.  The  trapezius  is  then  divided  transversely,  dissected  up,  and  the  great 
occipital  found  as  it  emerges  from  the  complexus,  usually  about  half  an  inch  below  the 
incision,  to  enter  the  trapezius.  The  complexus  is  next  divided  at  the  level  of  the  nerve, 
care  being  taken  not  to  cut  the  nerve,  which  is  then  traced  down  to  its  origin  from  the 
posterior  division  of  the  second  cervical.  A  portion  of  this  division  is  resected.  The 
inferior  oblique  being  recognised,  the  sub-occipital  is  traced  into  its  triangle  and  a 
portion  resected.  An  inch  below  the  great  occipital,  and  under  the  complexus,  is  the 
outer  branch  of  the  posterior  division  of  the  third  cervical  to  the  splenius.  This  should 
be  resected  close  to  the  bifurcation  of  the  main  trunk.  The  wound  is  very  deep,  and  an 
electric  light  -vviU  be  found  a  great  help.  Drainage  must  be  provided,  and  the  divided 
muscles  may  be  united  by  buried  sutures. 


RESECTION    OF    THE    CERVICAL    SYMPATHETIC    FOR 
EXOPHTHALMIC    GOItRE. 

Owing  to  the  uncertainty  of  the  results  and  the  dangers  accompanying 
partial  thyroidectomy  in  exophthalmic  goitre  (p.  547),  some  surgeons, 
in  recent  years,  relying  on  the  suggestion  originally,  I  helieve,  p\it 
forward  by  Trousseau,  that  the  three  cardinal  phenomena  of  the  disease 
are  due  to  some  disturbance  of  the  cervical  sympathetic,  have  practised 
removal  of  these  ganglia.  This  method  of  treatment  does  not  appear  to 
me  to  be  based  on  sound  foundations,  or  to  be  followed  by  good  results 
with  sufficient  constancy  to  justify  our  resorting  to  it.  Thus,  even  if 
morbid  changes  in  the  ganglia  were  constantly  present  in  this  disease 
(a  postulate  which  cannot  be  conceded),  any  attempt  to  explain  the 
three  cardinal  svmptoms  of  exophthalmic  goitre  is  unsatisfactory.  Thus, 
while  the  exophthalmos  and  the  goitre  may  be  explained  b}"  paralysis, 
the  third  chief  feature,  the  excited  heart's  action,  means  irritation,  not 
paralysis,  of  the  above  ganglia. 

With  regard  to  the  results  of  this  mode  of  treatment  of  exo])hthalmic 
goitre,  I  cannot  find  that  they  are  more  constantly  beneficial  than  those 
following  partial  thyroidectomy,  and  this  is  especially  the  case  with 
reference  to  those  nervous  symptoms  which  are  so  frequent  and  distress- 
ing a  feature  in  this  disease. 

The  following  are  amongst  tlie  papers  by  surgeons  who  have  made 
use  of  this  operation : — Jaboula}',  who  first  gave  prominence  to  it  (Lyon 
Med.,  Feb.  7,  1897,  Presse  Med.,  Feb.  12,  1898);  in  the  second  paper  eleven 
cases  are  given,  and  the  writer  speaks  of  the  operation  as  especially  pre- 
ferable to  partial  th^^'oidectomy  in  those  cases  in  which  the  goitre  is  not 
a  prominent  feature.  Peau  (Presse  Med,  Aug.  4.  1897):  this  surgeon 
obtained  relief  to  the  pressure  symptoms,  but  not  to  those  which  may  be 
termed  nervous.  Poncet  (Presse  Med.,  July  28,  1897);  here  benefit  in  nine 
cases  is  claimed.  Chaufiard  and  Quenu  (Presse  Med..,  July  3,  1897);  in 
these  writers'  hands  the  result  was  entirely  negative.  Gouget  (Lyon  Med., 
Nov.  30,  1896)  speaks  favoiirably  of  Jaboula3''s  method,  and  claims  that 
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tlie  three  caixlinal  features  of  exophthalmic  goitre  are  powerfully  iullu- 
enced  bj'  it.  Reclus  (Presse  Med.,  June  23,  1897)  reports  a  case  com- 
pletely cured  by  this  treatment.  Schwartz  (Bull,  et  Mfim.  de  hi  Soc.  de 
Chir.  de  raris,  Nov.  22,  1 898)  reports  two  cases  treated  by  l)ilateral 
resection  of  the  cervical  sympathetic.  In  both  cases  the  operation  is 
stated  to  have  given  much  relief,  bringing  about  less  marked  exoph- 
thalmos, reduced  frequency  of  the  pulse,  and  gradual  improvement  in 
the  general  symptoms. 

Operation. — An  incision  is  made  parallel  to  the  posterior  border  of 
the  sterno-mastoid  and  along  its  whole  length.  After  division  of  the 
deep  cervical  fascia,  the  carotid  sheath  with  its  contents  is  draAvn 
inwards,  and  the  grey  cord  of  the  sj'mpathetic  exposed.  The  three 
ganglia  are  then  removed.     The  operation  is  performed  on  both  sides. 

An  interesting  paper  hy  Mr.  Burghard  on  excision  of  the  superior 
cervical  ganglion  will  be  found  in  the  Brit.  Med.  Journ.,  vol.  ii.  1900, 
Oct.  20,  p.  1 175.  The  operation  was  performed  on  three  occasions  for 
very  different  conditions  :  in  the  first  case,  for  the  relief  of  subacute 
glaucoma  ;  in  the  second,  for  the  removal  of  an  enlarged  epitheliomatous 
gland  adherent  to  the  upper  ganglion ;  and,  in  the  third,  for  a  variet}- 
of  false  neuroma  which  had  attacked  the  ganglion.  Here  the  middle 
ganglion  was  removed  as  well.  The  operation  was  successful  in  the 
second  and  third  cases ;  in  the  first  no  benefit  followed. 

As  it  is  chiefly  in  glaucoma  that  this  operation  is  likely  to  be  repeated, 
I  append  from  Mr.  Burghard's  paper  the  following  results  of  the  opera- 
tion, as  given  by  Jonnesco,  of  Bucharest,  who  first  performed  it  in 
Septembei',   1 897 : 

"  In  Jonnesco's  list  there  are  seven  cases  of  subacute  or  chronic 
glaucoma,  accompanied  by  more  or  less  complete  loss  of  vision,  and 
one  acute  case.  The  results  of  these  are  summarised  by  the  author  as 
follows : 

"  (a)  Immediate  and  lasting  decrease  of  intra-ocular  tension  in  all 
the  cases. 

"  (/))  Marked  contraction  of  the  jDupils,  which  was  permanent,  even 
in  the  cases  which  had  been  previously  iridectomised. 

"  (c)  Loss  of  the  frontal  headache. 

"  (dj)  Disappearance  of  the  paroxysms  in  the  cases  of  irritative 
glaucoma. 

"  (e)  Marked  and  permanent  improvement  of  vision  in  all  the  cases  in 
which  the  persistence  of  definite  vision,  or  even  perception  of  light, 
showed  that  the  papilla  had  not  undergone  atrophy.  This  improvement 
was  remarkable  in  its  suddenness  and  its  progressive  tendency,  but  was 
absent  in  the  case  of  acute  glaucoma,  and  in  two  of  the  chronic  irri- 
tative forms." 


CHAPTER    XVII. 

LIGATURE    OF    THE    ARTERIES    OF    THE    HEAD 

AND    NECK.* 

LIGATURE    OF    THE    TEMPORAL    ARTERY. 

Indications. — These  are  very  few.  viz. : 

1.  Wounds — e.;/.,  stabs  and  gunshot  injuries. 

2.  Aneurysm,  usually  traumatic. 

Mr.  Skey  (^OjKr.  Surg.,  p.  289)  met  with  a  case  of  aneurysm  of  doubtful  origin  in  this 
artery  in  a  young  lady.  Ligature  of  the  vessel  below  having  failed,  he  cured  his 
patient  by  means  of  a  fine  spring-oompress  ^^-ith  a  ball-and-socket  joint,  which,  passing 
over  the  head,  entirely  concealed  by  the  hair,  made  pressure  on  the  tumour. 

Aneurysms  have  been  known  to  occur  here  after  the  operation  of 
arteriotomy.  They  should  be  treated,  as  the  one  just  recorded  should 
have  been,  by  the  old  method. 

Guide. — A  line  drawn  upwards  over  the  root  of  the  zygoma,  midway 
between  the  condvle  of  the  jaw  and  the  tragtts. 

Relations. — Given  off  behind  the  jaw,  this  vessel  passes  up,  midway 
between  the  above  two  points,  over  the  zygoma,  and  at  a  point  li  or 
2  inches  higher  \x\)  it  divides  into  its  anterior  and  posterior  branches. 
Lying  at  first  in  the  parotid  gland,  it  is  covered  a  little  higher  up  by 
a  dense  fascia  passing  from  the  parotid  to  the  ear,  by  the  attrahens 
axirem,  often  a  lymphatic  gland,  and  one  or  two  veins  which  lie  super- 
ficial but  close  to  it.  Some  branches  of  the  facial  nerve  cross  it,  while 
the  auriculo-temporal  nerve  accompanies  it  closely.  Higher  up,  the 
artery  and  its  branches  are  paitictilarh^  subcutaneous. 

Operation. — The  parts  having  been  shaved  and  sterilised,  the  head 
fitly  supported  and  turned  to  the  opposite  side,  an  incision  about  one 
inch  long  is  made  in  the  line  of  the  artery  so  as  to  tie  it  just  above  the 
zygoma.  The  dense  subcutaneous  tissue  and  the  strong  parotid  fascia 
being  cleanly  divided,  the  artery  must  be  acciirately  defined,  and  the 
vein  being  draAATi  to  one  side,  usually  backwards,  the  ligature  should 
l^e  passed  from  behind  forwards,  care  being  taken  to  include  ovAj 
the  artery. 

*  Ligature  of  the  thyroid  arteries  has  already  been  considered,  chap.  xiii.  p.  549. 
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Arteriotomy. — A  tew  words  iiiiiy  be  said  lierc  about  this  seldoui- 
iiscd  o]H'ratioii.  'Plic  siiri;f()ii,  having  defined  the  anterior  division 
of  the  temporal,  steadies  tlie  vessel  by  placing  liis  finger  just  beyond 
the  point  whicli  he  intends  to  o])en,  and  then  with  a  small  sharp  scalpel 
lays  open  the  vessel  till  it  is  about  half  cut  through.  The  blood  required 
having  been  removed,  he  divides  the  vessel  completely,  so  as  to  allow  the 
ends  to  retract,  applies  a  pad  of  sterilised  gauze,  and  retains  this  in 
)iosition  with  the  twisted  or  knotted  bandage  for  the  head.  The  ])ad 
should  not  be  removed  for  four  or  five  days. 

The  reasons  for  preferring  the  anterior  division  to  the  trunk  of  the 
vessel  are  the  following : 

(i)  The  latter  lies  much  more  deeply,  under  fascige,  and  in  the  parotid 
below ;  thus  so  much  pressure  may  be  required  to  stop  the  bleeding  as 
to  cause  sloughing,  secondary  liEemorrhage,  and  dangerous  erysipelatous 
intlammation. 

(2)  Injury  to  one  of  the  ad_jacent  nerves  may  cause  severe  pain  and 
tedious  healing. 

(3)  From  opening  a  vein  at  the  same  time  an  arterio-venous  aneur^^sm 
may  result. 

LIGATURE    OF    THE    FACIAL    ARTERY. 

Indications. — These  are  much  the  same  as,  but  still  fewer  than,  those 
for  ligature  of  the  temporal  artery.* 

The  vessel's  course  is  divided  into  a  cervical  and  a  facial  part. 

Cervical  Part. — Ligature  of  this  part  can  be  scarcely  ever  required. 
The  vessel  could  be  reached  here  by  an  incision  similar  to  that  for  the 
external  carotid  (p.  604)  or  the  lingual  (p.  579).  In  either  of  these 
^^ases  it  would  be  found  just  below  the  posterior  belly  of  the  digastric 
and  the  stylo-hyoid,  these  muscles  being  drawn  upwards  to  enable  the 
surgeon  to  ligature  the  vessel  just  before  it  enters  the  sub-maxillary 
gland. 

Relations  in  the  Neck. — The  facial  artery  is  given  off  just  above  or 
in  connection  with  the  lingual,  about  an  inch  above  the  bifurcation  of 
the  common  carotid.  It  passes  upwards  and  inwards  to  the  lower  jaw, 
being  covered  by  skin,  fasciae,  and  platysma,  the  digastric  and  stylo- 
liyoid,  and  embedded  in  the  sub-maxillary  gland,  to  which  structure 
the  vein  lies  superficial.  The  tortuous  outline  of  the  vessel  is  well 
known.  The  vein,  running  a  straighter  course,  lies  posterior  to  the 
artery. 

Facial  Part. — The  artery  is  readily  secured  by  a  small  horizontal 
incision  just  below  the  jaw  in  front  of  the  masseter  miiscle,  the  anterior 
border  of  which  should  be  first  defined,  this  being  easily  done  on  the 
living  subject  by  telling  the  patient  to  throw  it  into  action.  The 
incision  should  Toe  made  carefully,  so  as  to  avoid  any  branches  of  the 
facial  nerve  which  may  lie  in  the  way.  The  artery  will  now  be  felt  when 
rolled  upon  the  bone  by  a  finger.  The  ligature  should  be  passed  from 
1)ehind  forwards,  so  as  to  avoid  the  adjacent  vein. 

*  The  reader  is  advised  to  take  every  opportunity  afforded  upon  the  dead  body  to  tie 
these  and  other  arteries,  though  apparently  so  small  and  unimportant,  as  only  by  such 
practice  can  dexterity  be  really  acquired. 
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LIGATUEE    OF    THE    OCCIPITAL    ARTERY. 

Indications, 

1.  Stabs. 

2.  Gunshot  wounds. 

In  the  Medical  and  Surgical  Hidory  of  the  War  of  the  Ri-hellion.  part  i.  p.  422,  two 
cases  are  given  of  secondary  haemorrhage  after  wounds  of  the  neck,  in  the  one  case  from 
the  occipital,  in  the  other  from  a  branch  of  it ;  in  the  former  case  16  ounces  of  blood 
were  lost.  The  vessel  was  tied  in  the  wound  in  each  case,  two  ligatures  being,  of  course, 
applied. 

3.  In  the  treatment  of  arterial  varix,  cirsoid  aneuiysm,  or  aneur^'sm 
by  anastomosis  on  the  head  (p.  599). 

'  4.  For  hsemorrhage  from  an  abscess  in  the  neck.  Sir  AV.  Mitchell 
Banks*  has  published  a  most  instructive  case  : 

A  weakly  man,  aged  32,  had  had  a  suppurating  gland  incised  three  weeks  before 
admission.  Poultices  were  applied,  and  a  week  after,  during  a  violent  attack  of 
coughing,  blood  burst  from  the  wound  "  like  a  tap  being  turned  on."  Three  times  after- 
wards hsemorrhage  ensued,  pressure  being  applied  in  vain.  On  admission  he  was  in  the 
last  sta»e  of  exhaustion.  The  right  side  of  the  neck  from  ear  to  clavicle  was  occupied 
bv  a  oreat  fluctuating  swelling.  In  front  of  the  stemo-mastoid,  about  half-way  down, 
was  the  original  incision,  from  which  a  little  sanious  discharge  was  issuing.  Behind  the 
muscle  a  piece  of  skin  about  an  inch  square  was  actually  sloughing  from  the  subjacent 
pressure.  Under  ether,  and  in  a  good  light,  the  original  incision  was  enlarged  upwards 
and  downwards,  and  a  quantity  of  putrid  broken-down  clot  turned  out.  Then  a  similar 
incision  was  made  behind  the  stemo-mastoid  through  the  sloughing  skin.  Everything 
being  mopped  and  cleaned  up,  blood  was  found  to  be  trickling  down  from  somewhere 
verv  high  up.  To  get  at  it,  the  sterno-mastoid  and  skin  over  it  were  cut  clean  across, 
thus  unitin»  the  two  vertical  incisions  by  a  transverse  one.  The  muscle  was  dissected 
upwards,  exposing  the  sheath  of  the  carotid  vessels,  but  stUl  the  blood  always  kept 
running  from  some  deep-seated  point  high  up.  At  last  this  was  reached,  just  in  front  of 
the  transverse  process  of  the  atlas.  From  it  arterial  blood  issued,  and  an  aneurysm- 
needle  was  thrust  through  the  tissues  on  each  side  of  it  and  ligatures  applied,  which  at 
once  checked  all  further  bleeding.  The  vessel  was  the  occipital  artery  not  far  from  its 
origin.  Into  it  the  abscess  had  made  its  way.  The  great  wound  was  rapidly  swabbed 
out  with  turpentine  and  then  stuffed  with  lint  dipped  in  the  same.  The  patient  was 
very  near  to  death's  door,  but  ultimately  recovered.t 

•  Clinical  Notes  ■upon  Tno  Years'  Surgical  Work  at  the  Liverpool  Royal  Infirmary ^ 
p.  i6i. 

f  Such  was  the  patient's  condition  that  the  surgeon  was  quite  prepared  for  his  dying 
under  the  operation.  The  following  characteristically  vigorous  words  conclude  the 
account :  "  But  I  was  determined,  as  long  as  he  had  any  blood  to  run  out  of  him, 
the  place  whence  it  came  should  be  found  and  tied."  In  connection  %vith  this  case 
mav  be  quoted,  in  his  own  words,  some  remarks  of  the  ^v^iter  on  the  value  of  tur- 
pentine as  a  cleansing  styptic;  This  remedy  has  again  lately  been  recommended, 
and  it  is  only  fair  that  Sir  "W.  Mitchell  Banks  should  receive  the  credit  of  having 
recoo'nised  its  value  many  years  ago.  ••  In  former  days  it  was  the  regular  thing  for 
oozing,  until  superseded  by  the  introduction  of  perchloride  of  iron.  This  has  always 
seemed  to  me  most  unfortunate,  as  iron  is  the  very  worst  of  all  styptics.  O^'ing  to  its 
great  potency  and  the  rapidity  with  which  it  acts,  it  soon  became  popular,  and  is  at  the 
present  moment  the  favourite  stand-by  of  the  chemist,  who  diligently  swabs  with  it  every 
cut  that  is  brought  into  his  shop,  preparatory  to  sending  the  patient  off  to  a  hospital  As^ 
a  result,  the  wound  is  covered  %vith  a  cake  of  coagulated  blood,  and  its  surfaces  are 
sometimes  positively  killed  by  the  strength  of  the  application.  Beneath  this  firmly 
adherent  crust  all  sorts  of  purulent,  filthy  secretions  accumulate,  till  at  the  end  of  forty- 
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Kki.ations. — A  posterior  l)raiKh  of  the  external  carotid,  tlie  occipital 
comes  ofi'  opposite  to  or  a  little  above  the  facial,  just  below  the  digastric. 
It  at  first  ascends,  liaving  the  ninth  nerve  hooking  round  it,  under  the 
digastric,  stylo-hyoid,  and  parotid,  and  crossing  the  internal  carotid, 
internal  jugular,  vagus,  and  spinal  accessory.  Having  reached  the 
interval  between  the  transverse  process  of  the  atlas  and  the  mastoid 
process,  it  now,  in  the  second  part  of  its  course,  turns  horizontally  back- 
wards, grooving  the  temporal  bone,  covered  by  the  sterno-mastoid, 
splenius,  digastric,  and  trachelo-mastoid,  and  lying  on  the  complexus 
and  superior  oblique.  In  the  third  part  of  its  course  it  runs  vertically 
upwards,  piercing  the  trapezius,  and  ascending  tortuousl}'  in  the  scalp. 

Operations. 

1.  If  thf  artery  require  securing  low  down,  this  may  be  effected  much 
as  in  tj'ing  the  external  carotid,  an  incision  being  made  along  the 
anterioi-  border  of  the  sterno-mastoid,  the  deep  fascia  opened,  and  the 
digastric  and  ninth  nerve  exposed.  Care  should,  of  course,  be  taken  to 
avoid  the  latter. 

2.  To  tie  the  artery  behind  the  mastoid  process,  e.g.,  when  it  has 
been  wounded  by  a  stab  in  the  neck,  the  following  steps  should  be 
taken :  The  parts  being  cleansed,  and  the  head  at  first  being  placed  in 
much  the  same  position  as  for  ligature  of  the  carotids,  an  incision  is 
made  from  the  tip  of  the  mastoid  process  rather  obliquely  upwards,  so 
as  to  lie  over  a  point  midway  between  the  mastoid  and  the  external 
occipital  protuberance.  The  tough  skin  and  fasci8e  being  incised,  the 
posterior  half  of  the  sterno-mastoid,  with  its  strong  aponeurosis,  and 
next  the  splenius  capitis,  must  be  divided,  together  with  any  fibres  of 
the  trachelo-mastoid  that  are  in  the  way.  The  wound  being  somewhat 
relaxed  by  turning  the  head  over  to  this  side,  retractors  deeply  inserted, 
and  a  laryngeal  mirror  used  if  needful,  the  artery  \\dll  be  found  deep 
down  between  the  mastoid  process  and  the  transverse  process  of  the 
atlas. 

In  separating  it  from  its  vein,  one  or  more  veins  varying  in  size  may 
be  met  vnih.,  forming  communications  between  the  occipital  and  mastoid 
veins,  and  thus  ^^•ith  the  lateral  sinus.  The  wound  should  therefore  be 
kept  rigidly  aseptic. 

LIGATURE    or    THE    LINGUAL    ARTERY    (Fig.    214). 
Indications. 
I .  Before  removal  of  the  tongue.     This  subject  has  been  considered  at 

eight  hours  it  stinks  abominably,  and  requires  to  be  -well  poulticed  to  get  it  clean. 
Should  bleeding  recur,  the  difficulty  of  finding  the  spot  is  enormously  increased  by  the 
mass  of  pus  and  almost  cineritious  hard  clots  which  cover  it.  I  have  seen  so  many  cut 
hands  almost  ruined  by  it  that  I  have  totally  abandoned  it.  On  the  other  hand,  tur- 
pentine is  nearly  as  powerful  a  styptic,  and  is  a  most  marvellous  cleanser  and  sweetener. 
The  plug  soaked  in  turpentine  comes  out  quite  easily  at  the  end  of  four-and-twenty 
hours,  leaving  a  wholesome  surface  behind  it.  For  all  wounds  about  the  perinaeum. 
such  as  lithotomy  wounds,  fistula  cuts,  or  incisions  for  extravasation  of  urine,  there  is 
nothing  like  it,  and  I  trust  it  will  soon  be  reinstated  in  surgical  favour.  Our  forefathers 
had  some  excellent  remedies,  and  this  is  one  of  them."  I  have  used  sal  alembroth 
gauze  soaked  in  turpentine,  with  excellent  results,  after  removal  of  a  kidney,  the  seat 
of  a  most  foetid  discharging  pyonephrosis.  Only  the  gauze,  &c.,  in  the  wound  must  be 
thus  soaked. 
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p.  457.  2.  After  removal  of  the  tongue,  to  arrest  haeinorrliage.  3.  In 
eases  of  tongue  cancer  not  admitting  of  operation,  in  the  hope  of  checking 
the  rate  of  growth,  diminishing  the  foetor,  profuse  salivation,  &c.  This 
step  is  uncei'tain  as  to  the  amount  of  good  \\'hicli  it  effects,  and  any  good 
that  it  may  do  will  not  be  long-lived.*  4.  In  cases  of  macroglossia  this 
operation  may  be  tried  before  removing  a  wedge-shaped  piece  of  the 
tongue  ;  it  would  require  to  be  performed  on  both  sides,  and  would  be 
attended  with  considerable  difficulty  in  a  child.  It  might  do  too  much. 
Ep:lations. — The  lingual  artery  arises  about  a  cpiarter  of  an  inch 
above  the  superior  thyroid,  often  in  common  with  the  facial,  and  at  a 
])oint  opposite  to  the  great  cornu  of  the  hyoid  bone.  It  first  ascends  to 
a  point  rather  above  the  level  of  the  hyoid  l)one,  then  descends  somewhat 

Fig.  2i4.t 


The  sub-maxillary  glaucl  is  seen  in  the  upi^er  imrt  of  the  wonud.  Below  this  is 
the  hypo-glossal  on  the  cut  hyo-glossus.  A  ligature  is  passed  between  the  lingual 
artery  and  vein.  A  hook  depresses  the  great  cornu  of  the  hyoid  bone.  The  lower 
part  of  the  hyo-glossus  is  reflected.     Lowest  of  all  is  the  digastric. 

*  Mr.  Haward  (67/w.  Soc.  Trans.,  vol.  x.  p.  129)  related  a  case  iu  which  he  tied  the 
left  lingual  artery  for  recurrent  epithelioma.  The  recurrent  growth  was  the  size  of 
half  a  walnut  when  the  lingual  artery  was  tied.  It  at  once  ceased  to  grow,  became 
pale,  and  in  a  few  days  was  sloughing.  Gradually  separation  of  the  growth  went  on, 
until  the  affected  side  of  the  root  of  the  tongue  became  even  smaller  than  the  sound 
«ide,  and  eventually  the  part  healed.  A  fortnight  after  this  took  place,  or  three  months 
after  the  ligature  of  the  artery,  the  patient  died  of  pyaemia,  set  up  by  erysipelas  coming 
on  after  the  operation.  Mr.  Haward  pointed  out  that  the  greater  part  of  the  tongue 
had  been  removed  before  the  ligature  of  the  lingual,  so  that  therefore  the  anastomoses 
between  the  arteries  of  the  two  sides  would  be  greatly  diminished.  I  think,  also,  that 
the  fact  that  Mr.  Haward  was  obliged  to  tie  the  artery  close  to  the  external  carotid 
may  have  contributed  to  the  sloughing,  by  cutting  off  the  entire  blood-supply,  especially 
that  through  the  dorsalis  linguae. 

On  the  other  hand,  Billroth  (67iM.  Sunj.,  p.  113)  states  that,  in  one  case  of  cancer  of 
the  tongue,  "the  lingual  artery  was  ligatured  on  both  sides,  in  the  hope  that  the 
infiltration  of  the  tongue  in  the  cavity  of  the  mouth  might  diminish.  However,  the 
ligature  led  to  no  good  results,  nor  did  any  rapid  breaking-down  of  the  already 
ulcerated  uew  formation  occur." 

t  The  lingual  artery  is  here  drawn  too  large,  and  too  much  of  the  ve-sel  is  showji 
cleaned;   the  depth  of  the  wound  is  not  sufficiently  represented. 
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and  runs  just  above  tlit'  o-i-eat  coruu,  and  finally,  ascending-  to  tlie  under 
surface  of  the  tono-ue,  it  runs  forward  with  a  tortuous  course  to  tlie  tip 
as  the  ranine. 

For  pi-actieal  purposes  the  relations  of  the  artery  ma}-  be  subdivided 
info  three  parts— the  first,  before  it  gets  under  \he  hj^o-glossus ;  the 
second,  while  it  lies  beneath  this  muscle;  and  the  third,  beyond  this 
nniscle. 

In  the  first  it  runs  very  deeply,  though  only  covered  by  the  skin, 
platysnia.  and  lascios,  facial,  lingual,  and  some  phar^'ngeal  veins  ;  it  lies 
ui)()n  the  middle  constrictor  and  the  external  larjmgeal  nerve. 

in  the  second  part  of  its  course  the  artery  again  lies  upon  the  middle 
constrictor,  and  is  now  covered  by  the  hyo-glossus,  hypo-glossal,  part  of  the 
mylo-hyoid,  and  the  lower  border  of  the  sub-maxillary  gland.  From  this 
l)art  come  off  the  four  branches  of  the  artery — the  hyoid  at  the  outer  or 
posterior  edge  of  the  hyo-giossus,  the  dorsalis  lingua'  under  this  muscle, 
and  the  sublingual  and  ranine  at  its  anterior  border,  thus  allowing  room 
for  placing  a  ligature. 

The  third  part  lies  in  the  mouth,  and  runs  along  the  under  surface 
of  the  tongue  up  to  the  j^oint  of  the  fra^num.  It  is  only  covered  by 
nnicous  membrane.  A  vein  runs  with  it.  and  a  large  branch  of  the 
gustatory  nerve. 

Operations. 

i.  Ligature  under  the  Hyo-glossus. 

ii.  Ligature  of  the  First  Part  of  the  Artery. 

i.  The  vessel  is  usually  tied  while  under  the  hyo-glossus  muscle, 
owing  tothe  useful  guide  which  the  great  cornu  of  the  hyoid  bone  forms, 
and  this  is  the  operation  which  will  be  described  here  (Fig.  214).  AVere 
I  tying  the  artery  previous  to  removal  of  the  tongue  (p.  458),  I  should 
do  this  close  to  its  origin  by  an  incision  similar  to  that  for  the  external 
carotid  (p.  604),  so  as  to  make  sure  of  getting  behind  the  dorsalis 
lingua?.  The  parts  being  shaved,  the  head  suitably  supported  and 
turned  to  the  opposite  side,  and  the  lower  jaw  firmly  closed,  the  surgeon, 
standing  or  seated  on  the  same  side,  steadies  the  tissues  between  his  left 
finger  and  thumb,  and  makes  a  curved  incision  with  its  centre  just  above 
the  great  cornu  of  the  hyoid  bone  (a  point  previously  carefully  noted), 
and  reaching,  e.g.,  on  the  left  side,  from  just  below  and  to  the  left  of  the 
symphysis  downwards,  backwards,  and  then  upwards  towards  the  angle 
of  the  jaw,^  ending  just  anteriorly  to  the  line  of  the  facial  artery. 

The_  incision  divides  skin,  superficial  fascia,  and  platysnia  •  the  deep 
fascia  is  then  opened,  and  any  branches  of  the  anterior  jugular,  facial,  or 
communicating  branch  with  the  temporo-maxillary  vein  are  secured  care- 
fully, so  that  the  wound  may  be  kept  as  dry  as  possible.  The  lower 
border  of  the  sub-maxillary  gland,  which  probably  projects  into  the 
Avound,  is  turned  upwards*  and  the  hypo-glossal  nerve  sought  for,  which 
lies  deeper,  and  is  a  good  guide  to  the  Iwo-glossus.  Lower  doAvn  in  the 
neck  is  the  glistening  tendon  of  the  digastric  attached  to  the  hyoid  bone. 
The  hyo-glossus  being  defined,  the  hyoid  bone  is  carefully  steadied  by  a 
finger-nail  or  tenaculum,  a  director  passed  under  the  hyo-glossus,  and 

*  The  sub-maxillary  gland  should  bo  gently  handled,  and  not  cut  into.  Other\vise  in 
the  one  case  troublesome  swelling,  in  the  other  temporary  weeping  of  saliva,  or  even  a 
fistula,  will  be  the  result. 
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this  muscle  divided  cautiously.  In  doing  this  the  lingual  vein  must  he 
carefull}^  looked  for  either  on  the  muscle  or  beneath  it,  with  the  arterj^ 
The  ai'tery  having  been  found  under  the  muscle  just  above  the  hyoid 
bone,  it  should  be  traced  backwards  so  as  to  apply,  if  possible,  the 
ligature  behind  the  origin  of  the  dorsalis  linguEe.  Adecjuate  drainage 
must  be  provided,  and  every  care  taken  to  prevent  decomposition  in  a 
wound  so  deep,  and  opening  up  several  planes  of  deep  cervical  fascia. 
Any  enlarged  glands  will,  of  course,  be  removed. 

Guides  and  Aids  to  finding  the  Artery. 

I.  A  sufficiently  free  incision.  2.  Carefully  defining  the  hypo-glossal 
nerve,  and  remembering  the  relative  position  of  the  sub-maxillary  gland, 
the  digastric  tendon,  and  the  great  cornu  of  the  hyoid  bone.  3.  Keeping 
the  wound  bloodless. 

Difficulties. 

I.  Matting  of  the  pai"ts  from  old  cellulitis.  2.  Presence  of  large  veins. 
3.  Depth  of  the  wound,  and  oozing  low  down  from  the  severed  Iwo- 
glossus.  4.  In  one  case  Dr.  Shepherd  [Annals  of  Sunier;/,  vol.  ii.  No.  1 1, 
p.  359)  found  the  digastric  so  extensively  tied  down  to  the  hyoid  bone 
by  the  deep  cervical  fascia  as  to  require  separation.  5.  The  position 
and  condition  of  the  lingual  vein  alike  are  at  times  perplexing.  Usually 
it  lies  on  the  hj^o-glossus  ;  occasionally  it  lies  under  it,  with  its  artery. 
Billroth  (Clinical  Surgery,  p.  113),  who  has  tied  the  lingual  artery 
twenty-seven  times,  tied  the  vein  for  the  artery  in  one  case,  as  was 
verified  post  mortem.  "  Every  surgeon  knows  the  difficulty  of  tying  the 
lingual  artery  in  old  people ;  the  vessel  lies  so  deep  that  it  is  very 
difficult  to  distinguish  it  from  thick-coated  distended  veins,  especially 
when,  owing  to  heart-disease — as  in  this  case — the  veins  pulsate.  Never 
previously  had  I  met  with  a  lingual  vein  of  such  thickness."  6.  Ab- 
normal position  of  the  lingiial  artery  itself.  This  is  rare,  but  the  artery 
may  lie  higher  than  usual ;  it  ma}-  pierce  the  hj'O-glossus  ;  occasionally, 
one  lingual  is  minute  or  absent.  7.  The  sub-maxillary  gland  may  be 
unusually  large  and  occupy  much  of  the  space  between  the  jaw  and  the 
hyoid  bone.* 

ii.  If  the  vessel  cannot  be  found  on  the  hyo-glossus.  or  if  the  con- 
dition of  the  soft  parts  is  such,  owing  to  cellulitis,  matting,  or  enlarge- 
ment of  glands,  as  to  prevent  an}-  attempt  being  made  here,  the  surgeon 
must  cut  down  upon  the  first  part  either  by  an  incision  similar  to  the 
above  but  less  curved,  and  running  from  the  centre  of  the  hyoid  bone 
just  above  the  great  cornu  to  the  anterior  border  of  the  sterno-mastoid, 
or  by  one  similar  to  that  used  for  ligature  of  the  external  carotid,  with 
its  centre  opposite  to  the  hyoid  bone. 

The  difficulties  are  not  great.  It  needs  onl3^to  remember  that — i.  The 
artery  itself  is  not  constant  in  position  here,  varieties  occurring  fre- 
quentl}-  in  the  height  at  which  it  comes  off  from  the  extenial  carotid, 
whether  alone,  or  in  common  with  the  facial.  2.  Large  veins — e.<j.,  the 
lingual  and  facial — will  certainly  be  present. 

*  Dr.  Shepherd,  loc.  supra  eit.,  p.  361. 
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LIGATURE    OF    THE    COMMON"    CAROTID 

(Fig.  21  s). 

Indications. 

I.  In  wounds  of  the  trunk  itself.  Owing  to  the  rapidly  fatal  issne 
of  such  injuries,  the  surgeon  is  not  often  called  upon  to  meet  them.* 
Cases  indicating  ligature  for  wounds  of  the  trunk  may  be  grouped  as 
follows  :  ((/)  For  innnediate  haemorrhage  ;  (h)  for  secondary  hsemorrhage  ; 
(f)  for  gunshot  injuries. 

(a)  For  Immediate  IlcemorrJuuje. — Ligature  of  the  common  trunk  is 
here  rarely  called  for,  as  above  stated.  In  civil  practice,  such  cases  may 
occasionally  occur  in  cut-throat.  If  the  surgeon  arrive  in  time,  he 
should  arrest  the  haemorrhage,  while  waiting  for  assistance,  by  thrusting 
one  or  more  fingers  into  the  wound,  and  making  pressure  on  the 
bleeding  point,  remembering  that  but  slight  force  is  required  if  the 
pressure  is  on  the  right  spot.  If  the  patient  has  to  be  removed  aiiy 
distance,  finger-pressure  must  be  kept  up,  or  the  wound  plugged  with 
a  sterilised  sponge  or  aseptic  gauze,  and  the  head  kept  rigidly  still. 
Pressure  with  a  finger  or  with  a  sponge  on  a  holder  should  be  kept 
up  on  the  bleeding  point  while  the  wound  is  enlarged,  and  the  opening 
in  the  carotid  secured  by  ligatures  placed  above  and  below  it. 

Mr.  Butcher,  in  a  case  of  suicidal  cut-throat  implicating  the  common  carotid,  success- 
fully ligatured  the  artery  above  and  below,  the  patient  making  an  excellent  recovery. 

While  on  this  subject,  I  may  refer  to  the  following  case  of  Mr. 
Guthrie's  (Wounds  and  Injuries  of  Arteries,  p.  78),  which  shows  that 
if  the  carotid  is  wounded,  though  not  opened,  it  is  best  to  apply 
ligatures  above  and  below. 

In  a  case  of  atteinpted  suicide,  the  cut  was  deepest  on  the  left  side,  having  laid  bare 

the  left  carotid  and  wounded  the  internal  jugular.     '•  The  opening  into  the  vein  being 

distinct,  I  passed  the  point  of  a  tenaculum  through  the  edges  made  by  the  cut  into  it, 

and,  drawing  them  together,  passed  a  single  silk  thread  around  so  as  to  close  the  opening 

\\-ithout  destroying  the  continuity  of  the  vessel.     The  ends  of  the  ligature  were  cut  ofE 

close  to  the  knot.     The  carotid  was  then  clearly  seen  by  the  side  of  the  vein,  having  a 

transverse  mark  or  cut  upon  it,  which  did  not  appear  to  penetrate  beyond  the  middle 

coat ;  and,  after  due  consideration,  it  was  presumed  that  this  wound  might  heal  without 

requiring  a  ligature  to  be  placed  upon  the  artery.     On  the  eighth  day  arterial  hiemor- 

rhage  took  place,  and,  on  opening  the  wound,  it  came  evidently  from  that  part  of  the 

carotid  which  had  been  cut.     I  placed  a  ligature  upon  the  common  carotid  immediately 

below  this  opening,  but  the  flow  of  blood  was  scarcely  diminished  in  quantity  by  it,  m 

consequence  of  the  reflux  from  the  head.      On  attempting  to  apply  another  ligature 

above  the  opening,  I  found,  as  I  had  before  suspected  from  the  situation  of  the  wound, 

that  it  was  immediately  below  the  division  of  the  common  into  the  external  and 

internal  carotids.    The  haemorrhage  ceased  on  placing  a  ligature  on  the  external  carotid, 

and,  as  the  patient  was  greatly  exhausted,  I  refrained  from  tying  the  other.     The 

bleeding  did  not  return,  but  he  died  the  next  morning  from  weakness."     At  the  necropsy 

the  internal  jugular  was  found  pervious  and  without  a  mark  indicating  where  the 

ligature  had  been  applied.     The  origin  of  the  internal  carotid  was  lilled  for  about  a 

quarter  of  an  inch  with  a  soft  clot,  the  wound  in  the  common  carotid  was  exactly  below 


*  These,  in  reality,  rare  wounds  of  the  common  carotid  might,  at  first  sight,  be 
thought  to  be  more  common,  owing  to  the  inaccuracy  with  which  wounds  of  the 
external  carotid  have  been  quoted  as  those  of  the  common  trunk. 
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its  bifurcatio]!,  and  Mr.  Clutliric  thought   that    the  ligature  on   the  external  carotid 
might  have  been  sufficient.* 

Mr.  Guthrie  mentions  (loc.  supra  cit.,  p.  79)  another  case  in  which  the  common  carotid 
was  wounded  by  a  penknife,  and  the  hjemorrhage  arrested  by  tying  the  vessel  above 
and  btilow  the  wouiuL 

(A)  For  Secondary  Ilcemorrhaije. — A  remarkable  instance  of  punctiiretl 
wound  of  the  conmion  carotid  in  which  the  vessel  was  tied  for  secondary 
lui?morrhage  is  thus  recorded  by  Mr.  Durham  :t 

A  child,  aged  9,  was  wounded  with  glass,  owing  to  an  explosion  of  hydrogen  gas. 
When  admitted  into  Guy's  Hospital,  under  the  care  of  Mr.  Hilton,  the  child  was  cold 
and  blanched,  but  the  bleeding,  which  had  been  profuse,  had  entirely  ceased.  There 
was  a  wound  about  an  inch  long  "  in  the  left  carotid  region."  On  the  eighth  day  after 
the  accident,  hajmorrhage  recurred,  and  the  common  carotid  was  tied.  Nine  days  later 
slight  bleeding  took  place,  but  was  arrested  by  plugging  the  wound  with  sponge. 
Repeated  epistaxis  occurred,  which  weakened  the  child  perceptibly.  The  sloughs 
became  very  offensive,  but  there  was  no  further  bleeding  from  the  wound  for  eighteen, 
days,  when  a  considerable  quantity  was  lost.  The  chihl  gradually  sank,  and  died  six 
weeks  after  the  accident. 

At  the  necropsy  the  common  carotid  was  found  to  have  been  traversed  by  a  sharp- 
pointed  fragment.  Behind  the  wounded  vessel  was  an  abscess  implicating  the  sym- 
pathetic. Mr.  Durham  thought  that  if  a  ligature  had  been  applied  on  the  distal  as 
well  as  on  the  proximal  side  the  child's  life  would  have  been  saved. 

Anotlier  case  of  secondary  hsemorrhage  lias  been  recorded  by  Mr. 
Eivington  {Trans.  Med.-Chir.  Soc,  vol.  Ixix.  p.  6^,).  This  paper,  like 
several  others  by  the  same  writer,  is  replete  with  valuable  information 
and  interesting  facts.  It  is  an  excellent  instance  of  the  way  in  which 
the  carotid  may  at  any  time  be  wounded  from  wdthin,  and  not  from 
outside,  by  a  foreign  body  penetrating  the  pharynx. 

A  boy.  aged  9,  six  days  after  swallowing  a  small  plaice-bone,  was  admitted  into  the 
London  Hospital  with  stiii'ness  and  tenderness  of  the  neck,  a  small  tender  lump  on  the 
left  J  side  opposite  to  tlie  cricoid  cartilage,  profuse  salivation,  and  inability  to  swallow 
solid  food.  On  the  ninth  and  the  eleventh  day  heemorrhage  took  place,  on  the  latter 
occasion  to  half  a  pint.  TIk;  following  account  of  the  operation  by  which  the  injured 
vessel  was  found  and  secured  will  be  most  instructive  to  every  operating  surgeon,  owing 
to  the  difficulties  which  presenteil  themselves. 

An  incision  was  made  along  the  edge  of  the  steruo-mastoid  for  several  inches.  Tlie 
muscle  was  found  glued  to  the  subjacent  parts  by  recent  adhesions.  Above  the  anterior 
belly  of  the  omo-hyoid  was  a  dark  patch  about  the  size  of  a  fourpenny-pieec,  caused 
by  extravasated  blood  looming  through  the  fascia.  The  fascia  over  the  large  vessels 
being  divided,  a  probe  was  passed  down  into  a  cavity  containing  clot,  hollowed  out 
behind  the  vessels  and  on  the  inner  side.  Owing  to  the  uniform  discoloration  of  artery, 
vein,  nerves,  fascia,  and  areolar  tissue  by  the  extravasated  blood,  the  structures  met  with, 
being  all  dark  and  equally  stained,  could  scarcely  be  recognised.  The  descendens  noni 
could  not  be  seen,  nor  the  vagus  distinguished,  though  carefully  looked  for.  More  clots 
being  turned  out  from  the  cavity,  in  one  of  these  the  tish-bone  was  found.  A  gush  of 
blood  which  took  place,  evidently  from  the  distal  end,  was  arrested  partly  by  pressure 
and  partly  by  pulling  forward  the  vessels  with  a  blunt  hook.     The  wounded  vessel  being 

*  This  would  appear  very  doubtful,  owing  to  th(!  freeness  of  the  collateral  cerebral 
circulation,  and  the  readiness  with  which  a  reflux  current  along  the  internal  carotid 
is  established. 

t  System  of  Surgery,  vol.  i.  p.  739- 

t  The  left  common  carotid  is  more  exposed  to  danger  in  these  cases  from  the 
passing  of  the  oesophagus  somewhat  to  this  side. 
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fi,imi(l.  a  \i<j^i\\nvv  was  passctl  closi'Iy.  as  was  tliou.L^lit.  arduml  it.  Imlh  al)nv('  and  Ir'Ihw 
till'  scat  of  injury.  Owiiij;;  to  llic  ilan^fr  ><(  siilijrcliiiL;  ilic  patient  to  a  I'lirthcr  loss  of 
bluoil.  tliciT  was  110  time  to  inaivc  a  pi'dlnn^cil  ilissrct  imi.  anil  it  was  thought  pi'iuleiit  to 
(lisiilc  llif  artery  at  the  scat  (if  tlif  \Munnl  tn  niakr  sine  that  n<i  liraiicli  was  i^iven  ntf 
la'tu'i'i'H  till'  liii'al  iii't's.  When  tiiis  was  doiK',  soiiu'  iici'vc-Hl)ii:s  were  rccoyiiiseil  ou  tins 
cut  section,  ami  tlie  (luestion  arose  whethei'  these  were  tlu'  (lesceiidons  iioui  or  the  vagus. 
As  they  were  in  Innit  of  tlie  vessel,  closely  adherent,  and  apparently  scarcely  numerous 
enough  for  the  vagus,  it  was  concluded  that  they  belonged  to  the  descendcns  noni,  and 
no  attempt  was  made  to  disengage  the  nerve  or  to  unite  its  extremities.  It  was  provcil, 
lati'r  on.  lliai  this  nerve  was  tlie  vagus,  wliii'li.  instead  of  lying  between  and  behind  the 
artery  and  vein.  took,  or  had  been  pressed  into,  an  iiniisiial  position  in  front  of  the 
artery,  and.  owing  to  the  inlhinimat  ion  induced  by  tiie  injury,  Iiail  hecoiiu^  tirmly 
adherent  to  the  vessel  fov  sonu'  littU-  distance  aboxc  and  below  the  aperture  in  the 
artery.  Kxternally  the  nerve  was  staim'd  of  the  same  dark  colour  as  the  artery,  and 
only  in  the  centre,  after  section,  were  the  white  nerve-tibres  to  be  recognised.  The 
patient  died  ten  days  after  the  operation,  having  shown  no  evidence  of  ill-effects 
from  the  divided  vagus,  save  pi'rhaps  slight  cough  and  diiliculty  in  swallowing.  Two 
gangrenous  abscesses  in  the  left  half  of  the  brain,  wliich  were  probably  already  in 
progress  prim'  to  the  operation,  were  the  cause  of  dcatii. 

(c)  Division  of  the  Commmi  Carotid  hj  gunshot  injuries  is  usually  fatal 
at  once,  as  in  two  cases  recorded  in  Circular  No.  3  of  the  War  De2)art- 
nient,  Washington,  1871. 

2.  In  aneurysm  of  the  carotid.  A\'hen  an  undoubted*  aneurysm  of 
this  vessel  exists,  and  is  increasing  in  spite  of  pressure,!  or  M'here  this 
cannot  be  made  use  of,  the  artery  should  be  tied,  on  the  cardiac  side 
of  the  aneurysm  if  possible,  or,  failing  this,  distalh'. 

The  mortality  after  ligature  of  the  common  carotid  for  aneu.rysm 
is  as  yet  high.  Thus  J\lr.  Johnson  Smith  Qitc.  sni>ra  clt.),  quoting  from 
the  tables  of  M.  Lefort,$  gives  twenty-one  as  fatal  out  of  forty-seven 
cases  of  proximal  ligature.  Mr.  Barwell§  considers  a  little  over  25  per 
cent,  to  be  the  mortality  in  cases  of  aneurysm  proper.  Whichever  of 
these  estimates  is  correct,  in  the  future  the  mortality  should  be  much 
reduced  by  the  advantages  of  aseptic  surgery  and  modern  ligatures. 
The  chief  dangers  to  be  guarded  against  are  suppuration  of  the  sac  and 
luemorrhage,  brain  and  lung  complications,  and  haemorrhage  from  the 
site  of  ligature.     These  are  alluded  to  more  fully  below,  p.  596. 


*  It  is  well  known  that  this  aneurysm  is  diagnosed  more  frequently  than  it  is  really 
fcumd  to  exist,  owing  to  the  closeness  with  which  a  carotid  aneurysm  is  simulated  by 
some  varicosity  of  the  artery  at  its  bifurcation,  glandular  and  other  tumours  lying 
over  it,  and,  in  the  root  of  the  neck,  other  aneurysms — e.g.,  of  the  innominate,  aorta. 
and  subclavian.  Few  surgeons  will,  I  think,  agree  with  the  statement  of  Mr.  Johnson 
Smith  QlJict.  of  Sitrtj.,  vol.  i.  }>.  235)  that  carotid  aneurj'sm  occurs  "  about  as  often  as  sub- 
clavian aneurysm,  and  with  greater  frequency  than  aneurysm  of  the  axillary  artery." 

f  This  may  be  applied  to  the  artcrj^  or  the  sac,  or  both.  In  the  former  case  the 
artery  should  be  compressed  above  the  transverse  process  of  the  sixth  cervical  vertebra, 
to  avoid  making  pressure  on  the  vertebral  at  the  same  time.  If  pain,  vertigo,  sickness, 
cV:e.,  prevent  a  fair  trial  of  digital  pressure,  an  anjesthetic  may  be  tried,  but,  as  Mr. 
Harwell  points  out  (Encycl.  of  burg.,  vol.  iii.  p.  498),  there  may  be  much  difficulty  in 
tleciding  how  far  the  syncope,  ice,  which  may  be  present  are  due  to  the  anaesthetic  or 
to  the  pressure.  Another  means  of  keeping  up  pressure  on  the  common  carotid  is  that 
suggested  by  Ilouge,  in  which,  the  sterno-mastoid  being  relaxed,  the  surgeon  insinuates 
his  fingers  behind  one  border  and  his  thumb  behind  the  other  border  of  the  muscle, 
and  thus  compresses  the  artery  between  them. 

J   Gn:.  Hehd.,  1864  and  1868.  i<  Loc.  siqrra  cit.,  p.  503. 
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The  old  operation  for  carotid  aneurysm  is  described  at  p.  594. 

3.  In  aneurysm  of  the  innominate  or  aortic  arch.  The  question  of  the 
advisability  of  li^mturing  the  carotid,  either  together  with  the  subclavian 
or  alone,  especially  in  the  case  of  the  left  common  carotid,  is  considered 
in  the  treatment  of  thoracic  aneurysm. 

4.  In  orbital  aneurj'sm,  where  the  symptoms  are  becoming  aggravated, 
or  where  pressure  has  failed,  or  where  it  cannot  be  endured,  even  inter- 
mittently, for  a  few  minutes  only  at  a  time,  and  where  galvano-puncture 
and  injection  of  coagulating  fluids  are  set  aside  owing  to  their  uncertainty  • 
and  riskiness.* 

Of  fifty-three  cases  (Kivington,  loc.  siq/ra  cit.),  viz.,  twenty-one  idio- 
pathic and  thirty-two  traumatic,  in  which  the  common  carotid  was  tied, 
thirteen  of  the  former  were  cured,  and  seventeen  of  the  latter.  The 
above  writer,  speaking  of  this  mode  of  treatment,  says  it  is  "  at  present 
the  most  successful  and  satisfactory  means  of  treating  orbital  aneurysm. 
It  sliould  not  be  practised  on  patients  advanced  in  years,  or  on  those 
with  heart  disease,  or  evident  atheromatous  degeneration  of  arteries." 

5.  In  aneurysm  of  the  external  or  internal  carotid.  These  are  very 
rare.  Two  cases  of  aneurj^sm  of  the  former  vessel  have  been  published 
in  recent  years  : 

Mr.  Morris  (^Med.-Chir.  Tran^..  vol.  Ixiv.  p.  i)  recorded  one  in  which,  after  failure  of 
ligature  of  the  common  carotid,  the  old  operation  of  incising  the  sac  was  performed, 
and  ligatures  placed  on  the  facial  and  lingual  arteries,  and  upon  the  main  trunk  of  the 
external  carotid  above  the  sac,  with  ultimate  recovery. 

The  second  case  was  published  by  Mr.  Heath  {ihld.,  vol.  Ixxxiii.  p.  69)  in  order  to 
prove  that  ligature  of  the  common  carotid  alone  is  suflBcient  to  cure  some  cases  of 
aneurysm  of  the  external  carotid. 

The  occurrence  of  aneurysm  here  in  a  woman,  aged  23,  was  accounted  for  by  the  state 
of  the  cardiac  valves  and  the  liability  for  embolism  to  occur  in  consequence  of  detach- 
ment of  a  vegetation.  There  was  a  smooth,  round,  pulsating  swelling  just  below  the 
right  mastoid  process,  reaching  down  to  about  the  level  of  the  upper  border  of  the 
thyroid  cartilage.  It  had  the  size  and  shape  of  half  a  small  orange.  The  right 
tonsil  was  somewhat  pushed  inwards,  the  right  temporal  pulse  was  markedly  weaker 
than  the  left,  and  the  tongue  deviated  much  to  the  right,  the  right  half  being  a  good 
deal  wasted.  The  common  carotid  was  tied,  and  the  wound  healed ;  pulsation  in  the 
aneurysm  had  stopped  on  the  tenth  day,  and  on  the  eighteenth  the  sac  was  smaller  and 
quite  hard.  All  seemed  to  be  doing  well  tiU  the  thirty-third  day  after  the  operation, 
when  loss  of  speech  occurred  somewhat  suddenly,  followed  by  right  hemiplegia,  and 
death  on  the  thirty-fifth  day,  this  being  brought  about  by  cerebral  embolism  taking 
place  through  the  left  carotid,  the  aneurysm  being  solidified  throughout. 

Aneurvsm  of  the  internal  carotid  is  equall}^  rare. 

The  following  is  a  brief  abstract  of  such  a  case  (Dr.  Wyeth,  AnnaU  of  Svrgery, 
August  1887,  p.  114),  in  which  the  common  and  external  carotids  were  tied,  together 
AN^ith  the  superior  thyroids,  successfully. 

The  internal  trunk  was  affected  with  atheroma  to  such  an  extent  that  the  ligature 
could  not  be  applied  to  this  vessel.  The  operation  was  performed  July  24,  1883.  The 
tumour  rapidly  diminished  in  size,  the  patient  leaving  the  hospital  on  the  twenty-ninth 
day  after  the  operation.     She  was  living  and  well  four  years  after  the  above  date. 

*  Mr.  Fiivington  (^Dict.  of  Surg.,  vol.  ii.  p.  131)  speaks  thus  of  injection:  "It  is  more 
painful  than  ligature,  and  probably  involves  more  risk  to  vision,  as  it  may  set  up 
inflammatory  mischief  in  the  loose  areolar  tissue  around  the  veins,  which  may  spread 
to  the  cornea.  It  may  also  effect  so  much  coagulation  as  to  interfere  ^N-ith  the  requisite 
supply  of  blood  for  the  maintenance  of  the  ocular  tissues." 
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6.  In  lia^niori-liat^-e  caused  by  ulceration  of  tlic  throat  after  .scarlet 
fever. 

This  is  a  rare  but  most  dan^^erous  complication  of  ulceration  of  the 
throat,  and  is  usually  brought  about  cither  by  sloughiiif?  of  the  soft 
liarts.  or,  as  in  the  case  mentioned  below,  by  the  opening  of  an  artery  or 
vein  into  an  abscess  cavity. 

My  old  I'rion.l  Dr.  M;ili<uiu'il  coinmuuicatcil  i\  t-asc  to  the  Oliniciil  Society  (2Va«.s'., 
vol.  xvi.  p.  21)  in  which  this  complication  occiUTcd  in  a  patient  aged  21.  Secondary 
sore  throat,  after  an  ordinary  convalescence,  was  noticed  on  tlie  fifty-fourth  day,  with 
much  swellin.^-  on  the  left  side  of  the  neck,  followed  by  severe  bleeding  (to  40  ounces) 
from  the  mouth  on  the  tifty-eighth  day.  The  left  common  carotid  was  tied  by  Mr. 
Pepper  on  the  fifty-ninth  (iay.  Five  and  a  half  ounces  of  pus  were  brought  up  soon 
after  the  operation,  and  the  swelling  of  neck  and  pharynx  subsided,  a  good  recovery 
ultimately  taking  place. 

The  common  carotid  was  selected  for  ligature  in  preference  to  the 
external,  since  it  allowed  the  operation  to  be  performed  quite  clear  of 
the  infiltrated  tissues,  and  thus  conferred  a  greater  immunity  from 
secondary  haemorrhage.  Moreover,  had  the  original  bleeding  come 
from  the  ascending  pharyngeal,  ligature  of  the  external  carotid  might 
have  failed  to  arrest  it,  as  "the  place  of  origin  of  the  former  vessel  is 
variable. 

The  next  series  of  cases,  7  to  11,  may  call  for  ligature  of  the  external 
carotid  rather  than  of  the  common  trunk.  With  reference  to  them  it 
must  be  remembered  that  ligature  of  the  common  carotid  must  be 
resorted  to,  not,  as  has  too  often  been  the  case,  on  account  of  the 
greater  facility  with  which  this  vessel  can  be  tied,  but  only  when  the 
state  of  the  patient  or  the  condition  of  the  parts,  either  primarily,  from 
an  anatomical  point  of  view,  or,  later  on,  after  secondary  hasmorrhage, 
does  not  admit  of  tying  the  external  carotid  itself.* 

7.  In  incised  or  punctured  wound  near  the  angle  of  the  jaw. 

In  these  cases,  as  in  those  below,  a  correct  diagnosis  as  to  the  vessel 
or  vessels  injured  is  by  no  means  easy  when  a  sharp  weapon  has  passed 
obliquely  and  deeply  behind  the  angle  of  the  jaw.  By  such  a  wound 
either  the  external  or  the  internal  carotid  or  some  branches  of  the  former 
may  be  laid  open.  A  careful  dissection  can  alone  clear  up  the  source  of 
the  bleeding,  and,  whenever  it  is  possible,  this  should  be  resorted  to ; 
where  the  circumstances  do  not  admit  of  this,  the  surgeon,  relying  upon 
the  extreme  rarity  of  injury  to  the  internal  carotid  from  its  protected 
position,t  will  be  abundantly  justified  in  tying  the  external  carotid. 
Ligature  of  the  common  trunk  is  less  reliable,  though,  if  resorted  to  on 
account  of  its  simplicity,  it  may  be  defended  by  cases  like  those  briefly 
alluded  to  by  Mr.  Le  Gros  Clark.^  in  which  he  successfully  tied  the 
common  carotid  for  profuse  arterial  luemorrhage  due  to  stabs  near  the 
angle  of  the  jaw  : 


*  In  some  of  these  cases  the  haimorrhage  may  be  arrested,  and  the  dangers  of  tying 
the  common  carotid  avoided,  by  the  temporary  closure  of  this  vessel  by  a  loop  of  stout 
catgut,  applied  as  at  pp.  593,  599. 

t  Mr.  Cripps  iMed.-Chir.  Trans.,  vol.  Ixi.  p.  235)  shows  that,  out  of  eighteen  cases  in 
which  the  bleeding  vessel  was  identified,  the  internal  carotid  was  found  only  to  have 
been  wounded  twice  alone,  and  once  in  conjunction  with  the  external. 

X  Lectures  on  Sunjieal  Didgnods,  Shock,  and  Visceral  Lesions,  p.  222. 
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"The  iujuiy  was  iuflictcd  iu  the  same  way,  and  with  the  same  form  of  iiistvumeat,  in 
both  instances — a  pointed  table-knife  was  plunged  downwards  and  inwards  behind 
the  angle  of  the  jaw.  The  bleeding  was,  in  each  case,  controlled  only  by  direct 
pressure  with  the  fingers  in  the  wound;  and  whilst  this  pressure  was  maintained  I 
tied  the  artery.  Not  an  untoward  synii)toni  accompanied  or  followed  either  of  these 
operations." 

Oil  the  other  hand,  cases  of  penetrating  wounds  near  the  angle  of 
the  jaw,  ending  fatall}-"  from  ha?niorrhage  after  ligature  of  the  common 
carotid,  will  be  found  published  b}^  Mr.  Travers  (^Med.-Chir.  Trans. , 
1827,  p.  165)  and  Mr.  Partridge  {Lancet.  1864,  vol.  i.  p.  659). 

8.  In  punctured  wounds  through  the  mouth. 

Here,  too,  the  common  carotid  has  been  tied  in  some  cases  successfully, 
while  in  others  this  step  has  been  followed  by  repeated  lijemorrhages  and 
d-eath. 

The  following  case  may  be  quoted  as  an  instance  of  the  former 
result : 

A  child  fell  while  holding  the  sharp  end  of  a  parasol  in  his  mouth,  the  point  being 
thrust  forcibly  to  the  back  of  the  fauces  and  very  nearly  coming  through  the  skin  at 
the  side  of  the  neck.  Considerable  hsemorrhage  occurred  at  once,  and  also  about  a 
week  later.  Ten  days  later  a  gush  of  arterial  blood  followed  on  coughing.  The  common 
carotid  artery  was  tied,  and  the  case  ended  successfully.* 

On  the  other  hand,  cases  ending  fatally  after  ligature  of  the  common 
carotid  for  haemorrhage  following  punctured  wounds  of  the  mouth  will 
be  found  recorded  by  Mr.  Vincent,t  Mr.  Arnott,:{:  and  Mr.  Morrant 
Baker.§ 

9.  In  liEemorrhage  from  carcinoma  of  the  mouth — e.ij.,  tongue  or 
fauces. 

This  subject  is  discussed  at  p.  580.  It  \A'ould  be  better  surgery  to 
tie  the  lingual  in  the  case  of  tongue  cancer,  or,  if  the  growth  be  farther 
back,  to  tie  the  external  carotid  and  ascending  pharyngeal,  and  only  if 
this  be  found  impossible,  to  ligature  the  common  trunk. 

10.  In  haemorrhage  after  removal  01'  incision  of  tonsils,  or  from  an 
abscess  about  a  tonsil. 

These  cases  are  infrequent,  but,  when  they  do  occur,  are,  in  a  large 
proportion  of  instances,  most  dangerous.  The  soirrces  of  the  haemor- 
rhage are  very  numerous,  viz. —  (i)  one  of  the  tonsillar  arteries; 
(2)  the  tonsillar  venous  plexus  ;  (3)  the  ascending  phar3-ngeal  ;  (4)  the 
internal  carotid.  Haemorrhage  from  the  last  two  is  much  more  likel}^  to 
occur  in  suppuration  in  or  around  the  tonsil  than  in  wounds  inflicted 
during  ojDeration  on  it. 


*  The  case  was  under  the  care  of  Mr.  Johnson  at  St.  George's  Hospital.  It  is  quoted 
by  Mr.  Durham,  Syst.  of  Surg.,  vol.  i.  }).  745. 

f  Med.-CJnr.  Trans.,  vol.  xxix.  p.  38.  In  this  case  the  bifurcation  of  the  right  common 
carotid  had  been  punctured  by  a  bit  of  broken  tobacco-pipe  from  within  the  mouth. 
Sloughy  cellulitis  set  in,  and  hnsmorrhage  took  place  from  the  mouth  a  week  after  the 
accident.  This  was  arrested  by  ligature  of  the  common  carotid,  but  recurred  on  the 
second,  and  again,  fatally,  on  the  fifth  day  after  the  operation.  Mr.  Vincent  points  out 
that  if  the  bit  of  tobacco-pipe  had  been  discovered  and  removed,  fatal  hasmorrhagc 
must  have  followed  instantly,  as  the  artery  was  not  only  wounded,  but  })lugged  by  the 
foreign  body. 

X  Lancef,  1864,  vol.  i.  p.  135. 

§  Si.  Barth.  Hoi^i).  Mcp.,  1876,  p.  163. 
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Tlif  tnllowiiio-  is  ;i  ^'odd  instance  (Mr.  I'itts,  ,Sl.  'ilionutsK  Hoi:</). 
/i''7'o/7.s'.  vol.  xii.  p.  131)  ot  ii  tonsillar  abscess  pi-oving  fatal  from 
luoniorrha^'e  : 

A  mail,  agi'il  ,51),  \v:is  adiniiU'd  witli  severe  tonsillar  abscess,  wliicli  scion  burst  with 
the  escape  of  a  little  blood.  About  16  oz.  were  lost  on  the  third  day,  bleeding  ayain 
recurring  on  the  fourth  and  fifth.  The  left  common  carotid  was  now  tied  ;  thirty  hours 
afterwards  22  oz.  were  lost,  and  the  patient  died. 

There  was  an  abscess  cavity  around  tlie  left  tonsil  wliicli  (•onuuuiiicated  with  the  left 
imernal  carotid  by  an  oix'iiing  the  size  of  the  little  linger  nail. 

Mr.  ]\Iorrant  Baker  lias  recorded  a  case  of  snjjjxn-ation  around  the 
tonsil  dating-  to  an  injury. 

Here  the  vessel  injured  was  the  ascending  pharyngeal,  but  too  short  a  time  elapsed 
between  the  ligature  of  the  common  carotid  and  the  death  of  the  patient  to  say 
whether  the  operation  would  have  been  successful. 

A  man.  aged  23,  was  admitted  with  symptoms  of  acute  tonsillitis,  the  parts  being 
tense,  elastic,  and  prominent  at  one  spot.  A  puncture  was  oidy  followed  by  the  escape 
of  blood.  The  patient  now  gave  a  history  of  having  fallen  two  days  before,  when 
drunk,  and  having  grazed  his  throat  with  a  clay  pipe;  this  had,  been  followed  by  very 
little  bleeding.  The  temperature  went  up  to  105°,  and  arterial  haemorrhage  occurred 
on  the  third  day  after  admission.  A  probe  passed  through  the  puncture  showed  that  a 
considerable  cavity  existed ;  this  was  plugged  with  lint  soaked  in  tr.  ferri  perchlor. 
The  next  day  hemorrhage  recurred  to  half  a  pint ;  when  ether  was  given,  the  bleeding 
again  came  on,  nearly  suffocating  the  patient.  On  exploring  the  cavity  with  a  finger- 
tip, a  bit  of  clay  pipe  was  withdrawn ;  the  cavity  was  again  plugged  and  the  common 
carotid  tied.  The  patient  died,  without  rallying,  three  hours  later.  A  wound  was 
f(3und  in  the  ascending  pharyngeal  artery. 

Given  a  case  of  htemorrhage  from  the  tonsil  (whether  fnjrn  a  womid 
or  an  abscess)  which  resists  other  treatment,  including  well-applied 
pressure  kept  up  with  a  padded  stick  inside  the  mouth  and  a  finger 
behind  the  angle  of  the  jaw,  the  surgeon  should  tie  the  external  carotid 
as  low  down  as  possible,  placing  a  ligature  on  the  ascending  pharyngeal 
as  well,  if  this  vessel  can  be  identified.  If  the  bleeding  is  from  one  of 
the  tonsillar  vessels  it  would  be  thus  arrested,  but  in  case  the  ascending 
])haryngeal  is  not  secured,  or  the  bleeding  comes  from  the  internal 
carotid,  a  loop  of  stout  chromic  gut  as  well  should  be  placed  under  the 
top  of  the  common  carotid  in  the  manner  recommended  by  Mr. 
Kivington  and  Mr.  Treves  (pp.  593,  599).* 

11.  In  haemorrhage  after  operations  on  the  neck  or  jaw.  HcTemorrhage 
secondar)^  to  gunshot  injuries. 

In  both  these  cases  the  parts  may  be  so  altered  that  it  is  quite 
impossible  to  find  the  bleeding  point,  and  the  soft  parts  may  be  so 
damaged,  matted  together,  &c.,  that  the  surgeon  may  be  driven  to  tie 
the  common  carotid,  and  to  trust  to  this,  and  to  plugging  the  wound, 
rendered  as  aseptic  as  possible,  with  strips  of  sterilised  iodoform  gauze, t 
and  firm  pressure  over  all. 

12.  To  arrest  the  growth  of  aneurysm  b}^  anastomosis  on  the  side  of 
face,  head,  and  neck. 

The  treatment  of  this  condition  is  discussed  at  p.  599.  It  will  be 
shown  there  that  ligatui-e  of    the  external    carotid  cannot   usuall}^  be 

*  Every  care  should  be  taken  throughout  to  keep  the  wound  in  the  tonsil  as  aseptic 
as  possible.     As  bearing  on  the  use  of  iron  perchloride  as  a  styptic,  see  some  remarks  at 

P-  578- 

f  These  may  first  be  soaked  in  turpentine  (p.  579)  or  formalin  solution  (i  in.  253), 
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looked  iipon  as  sufficient  without  other  measures,  owing  to  the  free 
anastomosis  between  the  branches  of  the  opposite  vessels.  Still  less  is 
ligature  of  the  common  carotid  likely  to  be  successful,  and  this  step 
should  only  be  resorted  to  when  ligature  of  the  external  carotid  is 
impossible  from  the  disease  extending  too  low  down  ;  when,  from  its 
creeping  towards  the  orbit,  or  to  the  back  of  the  upper  jaw,  it  is 
probable  that  there  is  a  free  anastomosis  between  the  branches  of  the 
external  and  internal  carotid  through  the  ophthalmic ;  or  when  the 
ascending  pharyngeal  is  sure  to  be  involved,  but  this  branch  cannot  be 
separately  ligatured. 

13.  To  arrest  the  growth  of  malignant  tumours  of  the  jaws  which 
cannot  be  operated  on,  or  which  are  recurrent. 

This  operation,  first  performed  b}'  Mott,  is  a  very  proper  one  in  cases 
of  malignant  disease  of  the  antrum,  nose,  &c.,  where  the  growth  cannot 
otherwise  be  attacked  and  is  increasing  very  rapidlj^,  causing  frequent 
bleeding,  intense  pain,  and  threatening  to  interfere  with  deglutition  and 
respiration.  The  surgeon  must  be  prepared  for  a  good  deal  of  sloughing, 
foetor,  &c.,  as  well  as  shrinking  in  vevy  vascular  growths  which  have 
begun  to  fungate.  In  this  case,  also,  it  will  be  a  question  as  to  whether 
it  is  wiser  to  ligature  both  external  carotids  or  the  common  carotid. 
The  cases  given  at  p.  603  may  help  here.  If  the  common  carotid  is 
tied,  the  opposite  external  carotid  should  be  ligatured  also  at  the  same 
time,  owing  to  the  free  anastomosis,  which  will  bring  blood  over  from 
the  opposite  side.  In  any  case  it  should  be  an  operation  to  be  per- 
formed at  the  patient's  request  after  the  matter  has  been  explained  to 
him,  in  the  hope  that  its  performance  may  lead  to  relief  from  the  urgent 
local  symptoms  of  the  growth,  and  that  life  ma}'  be  brought  to  a  close, 
after  an  interval  of  relief,  b}'^  increasing,  but  less  painful,  asthenia. 

Line. — From  the  sterno-clavicular  articulation  to  a  point  midwaj' 
between  the  angle  of  the  jaw  and  the  mastoid  process. 

Guide. — The  above  line,  and  the  inner  edge  of  the  sterno-mastoid. 

Relations. — The  common  carotids,  as  far  as  their  relations  in  the  neck 
go,  extend  from  the  sterno-clavicular  articulation  to  the  upper  border 
of  the  thyroid  cartilage,  along  a  line  from  the  above  joint  to  a  j^oint 
midway  between  the  jaw  and  the  mastoid  process. 

Ix  Front. 

Skin  ;  fasciee  ;  platysma  ;  superficial  branches  of  transverse 

cervical,  and  anterior  jugular. 
Sterno-mastoid,  sterno-hyoid,  sterno-thyroid,  omo-hyoid  ; 

sterno-mastoid  artery. 
Superior  and  middle  thyroid  veins. 
Descendens  cervicis. 
Anterior  jugular  vein  (below). 

Outside.  Inside. 

Internal  jugular  (closer  on  Pharynx, 

left  side).  Larynx. 

Trachea. 

Thyroid  gland  and  vessels. 
Recurrent  laryngeal. 
Common  carotid. 
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Behind. 

Tlectus  capitis  aiiticus  iiKijor. 
Long'us  colli. 
Sympathetic. 

Inferior  thyroid  arteiy  and  recurrent  laryno-cal. 
N'aous. 
Operation. — Two  sites  are  usually  described,  according  as  the  vessel 
is  tied  above  or  below  the  omo-hyoid. 

A.  Above  the  Omo-iiyoid  (Fig.  215). — Also  known  as  "the  seat  of 
election."  owing  to  the  greater  facility  with  wdiich  this  operation  is 
usually  pertbrnied. 

The  parts  being  cleansed,  and  shaved  if  needful,  the  shoulders  are 
sufficiently  raised,"^  and  the  chin  at  lirst  drawn  a  little  upwards,  while 
the  head  is  turned  to  the  opposite  side,*  so  as  to  define  the  anterior 

Fiti.  215. 


Surgical  anatomy  of  the  common  carotid.     (Maunder.) 

border  of  the  sterno-mastoid.f  The  surgeon,  standing  usually  on  the 
same  side,  makes  an  incision  about  three  inches  long,  with  its  centre 
opposite  to  the  cricoid  cartilage,  in  the  line  of  the  artery,  through  the 
skin,  platysma,  and  fascise,  exposing  the  anterior  border  of  the  sterno- 
mastoid.     Any  superficial  veins  are  now^  drawn  aside,  or  tied,  before 

*  Turning  the  head  strongly  to  the  opposite  side  should  be  avoided,  as  it  brings  the 
muscle  over  the  artery.  Mr.  Barwell  {Encycl.  Surg.,  vol.  iii.  p.  498)  gives  the  following 
practical  hint :  "  In  certain  aneurysmal  cases  (aortic  and  innominate)  the  etherised 
patient  cannot  breathe  while  his  head  is  thrown  back:  the  an;ESthetiser  is  obliged  to 
insist  on;bcnding  it  forward,  and  the  operator  has  to  get  at  the  vessel  under  very  trying 
circumstances,  since  in  that  posture  it  lies  much  deeper,  and  the  ramus  of  the  jaw  is 
terribly  in  the  way." 

t  Not  always  easy  on  the  dead  subject,  or  when  the  parts  arc  infiltrated,  as  in  Mr. 
Vincent's  case  (footnote,  p.  588),  or  in  Mr.  Eivington's  (p.  584). 
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division,  with  double  catgut  ligatures.  The  deep  fascia  at  the  anterior 
liordei'  oi"  the  sterno-mastoid  is  now  divided,  and  the  cellulai-  tissue 
Ijeneath  o])ened  up,  usually  bringing  into  view  the  upper  border  of  the 
omo-hyoid,  which,  if  in  the  way,  is  drawn  down  with  a  blunt  hook,  or 
divided.  The  edge  of  the  sterno-mastoid  is  now  drawn  outwards,  and 
the  pulsations  of  the  artery  felt  for  just  below  the  omo-hyoid.*  In 
clearing  the  tissues  which  remain  over  the  vessel,  troublesome 
hsemori-hage  may  arise  from  the  superior  and  middle  thyroid  veins, 
especially  if  the  respiration  be  embarrassed;  more  rarely  the  sterno- 
mastoid  artery  is  cut,  and  requires  a  ligature.  The  sheath  is  next 
exposed,  and  opened  well  to  the  inner  side,  avoiding  the  descendens 
cervicis,  which  usually  lies  to  the  front  and  outer  side  of  the  sheath.t 

Other  difficulties  which  may  now  be  met  with  are  an  enlarged 
thyroid  lobe  overhanging  the  artery,  or  overlapping  of  it  by  the 
internal  jugular  when  much  distended.  The  coats  of  this  vessel  are 
so  thiji  that,  if  it  be  much  swollen,  it  is  easily  punctured,  the  result 
beino-  that  the  wound  is  flooded  with  blood.  It  is  best  avoided  by 
opening  the  sheath  well  to  the  inner  side,  but,  if  it  still  give  trouble, 
it  should  be  drawn  aside  with  a  blunt  hook,  or  pressure  should  be  made 
on  it  by  an  assistant,  in  the  upper  angle  of  the  wound.  If  it  should  be 
opened,  firm  pressure  should  be  made  on  this  spot  with  a  sponge  on  a 
holder,  and  the  artery  tied  at  a  fresh  place  above  or  below.  As  soon  as 
the  ligature  is  tightened  the  lia3morrliage  will  cease,  and  firmlj^-applied 
pressure  outside  the  wound  for  forty-eight  hours  A\'ill  suffice  to  prevent 
any  recurrence.  If,  after  wounding  the  vein,  attempts  be  continued  to 
tie  the  artery  at  the  same  place,  the  wound  in  the  vein  is  almost  certain 
to  be  made  larger.  Other  methods  are  to  pinch  up  the  wound  in  the 
vein  and  tie  up  the  opening  (if  small)  with  fine  carbolised  silk  or  chromic 
catgut,  or  to  leave  on  compression-forceps  (p.  557)- 

The  sheath  having  been  opened  well  to  the  inner  side  with  a  careful 
nick  of  the  knife,  the  artery  is  now  cautiously  and  sufficiently  cleaned, 
the  inner  edge  of  the  sheath  being  held  with  forceps  wdiile  this  side  of 
the  vessel  is  cleaned,  and  then  the  outer  in  the  same  Avay,  and,  finally, 
the  posterior  aspect,  the  point  of  the  director  being  kept  most  scru- 
pulously in  contact  with  the  vessel  here.|  The  needle  is  then  passed 
from  without  inwards,  being  kept  most  carefully  close  to  the  artery, 
especially  l)ehind,  so  as  to  avoid  including  the  vagus. 

In  this,  as  in  every  other  artery  whose  relations  are  important,  the 
fewer  of  these  relations  that  the  surgeon  sees  the  more  masterly  and 
successful  will  his  operation  be. 

In  a  deeply  Ijang  artery,  in  addition  to  relaxing  the  parts  by  flexing 
forward  the  head  and  depressing  the  chin,  the  sterno-mastoid  must  be 
drawn  outwards  and  the  larjnix  iiiwards  with  retractors,  while  the  omo- 
hyoid is  drawn  downwards  with  a  blunt  hook  or  divided.  The  pulsa- 
tion of  the  artery  is  then  felt  for,  or,  where  this  is  feeble  or  absent,  the 
rolling  of  the  artery  as  a  flat  cord  under  the  finger  is  made  out. 

B.    Ligature   below  the  Omo-hyoid. — Here   the   arterv  lies  much 


*  This  muscle  should  be  drawn  downwards,  or  divided  if  needful. 
f  The  position  of  this  nerve  is,  however,  very  irregular. 

J  Opening  the  sheath  on  the  inner  side  and  cleaning  the  vessel  properly  are  the  two 
best  safeguards  against  accidents. 
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(It't'pi'i',  and  lias  the  rccuri't'iit  laryiimt-al  nerve  l)eliin(l  it:  on  llie  Iet'1 
side,  tlie  internal  juj^-ular  vein  lies  very  close  to  the  artery  ;  on  the 
right,  there  is  a  distinct  interval  between  the  two  vessels. 

The  patient's  head  and  the  operator  being  in  the  same  position  as  at 
p.  591,  an  incision  three  inches  long  is  made  in  the  line  of  the  artery, 
iVom  below  the  cricoid  cartilage  to  just  above  the  sterno-claviculai-  joint, 
exposing,  as  before,  the  anterior  edge  of  the  sterno-mastoid.  This  is 
drawn  outwards,  and,  if  needful,  divided  or  detached  below  l)y  making 
a  short  incision  outwards  along  the  clavicle.  In  this  case  the  anterior 
Jugular  vein  must  be  carefully  looked  for  as  it  passes  outwards  in  the  root 
of  the  neck  nnder  the  sterno-mastoid.  The  depressors  of  the  hyoid  bone 
next  come  into  view ;  of  these  the  sterno-hyoid,  overlying  the  broader 
sterno-thyroid,  is  certain  to  be  seen.  If  the  omo-hj^oid  is  coming  up  at 
this  level,  it  lies  external  to  the  others.  In  such  case  it  is  to  be  drawn 
out  while  the  other  two  are  pulled  inwards,  any  of  the  three  being- 
divided,  on  a  director,  if  needful.  At  this  stage  one  or  more  of  the 
inferior  thyroid  veins  may  come  into  view,  much  swollen.  The  pulsa- 
tion of  the  artery  being  felt  for,  or  the  flattened  artery  felt  slipping 
beneath  the  finger  when  pressed  upon,  the  sheath  is  to  be  opened  well 
to  the  inner  side,  retractors  usually  being  required  at  this  stage.  Care 
must  be  taken  of  the  internal  jugular,  especially  on  the  left  side,  as,  if 
distended,  it  may  conceal  the  artery. 

When  the  carotid  is  sufficiently  cleaned,  the  needle  is  passed  from 
\\-ithout  inwards,  avoiding  the  recurrent  lar^^ngeal  nerve  behind  by 
keeping  ver}^  close  to  the  artery. 

Temporary  Ligature  of  the  Carotid. — Mr.  Kivington  (p.  599)  and 
Mv.  Treves  (Lancet,  Jan.  21,  1888,  p.  in)  have  drawn  attention  to  this 
method,  believing  that  the  ligature  of  main  arteries  is  resorted  to  too 
often,  as  there  is  sufiicient  evidence  to  show  that  in  most  cases  it  is 
oidy  temporary  arrest  of  the  current  that  is  required. 

This  method  should  certainly  receive  a  further  trial,  on  account  of  the 
risks  of  cerebral  mischief  after  ligature  of  the  carotid,  and  also  because, 
as  Mr.  Treves  says,  pressure  upon  the  carotid  cannot  be  successfully 
maintained  for  a  serviceable  length  of  time. 

The  arterjr  being  exposed  in  the  ordinary  way,  a  thick  piece  of  soft 
catgut  is  passed  round  it  and  tied  in  a  ver}'  loose  loop.  By  pulling  on 
the  loop,  the  blood-current  is  at  once  arrested,  and  restored  Avlien  the 
tension  is  relaxed. 

The  following  are  abstracts  of  the  four  cases  given  by  Mr.  Treves  : 

1.  Probable  AVound  of  Superior  Thyroid  Artery. — A  young  man  was  admitted  with  a 
deep,  profusely  bleeding  wound  about  the  level  of  the  great  cornu  of  the  hyoid.  A 
fragment  of  glass  driven  in  by  a  biirsting  soda-water  bottle  had  been  removed.  The 
patient  was  blanched  and  almost  insensible.  It  being  "  obviously  useless  to  attempt  to 
tind  the  bleeding  point  while  blood  was  welling  up  from  so  deep  a  wound,"  Mr.  Treves 
placed  a  temporary  ligature  round  the  common  carotid.  Traction  on  this  arrested  all 
bleeding,  and  was  maintained  for  half  an  hour.  On  relaxing  the  catgut,  no  hsemorrhage 
occurred.  The  loop  was  left  in  situ  for  four  days,  and  then  removed.  The  bleeding  was 
supposed  to  come  from  the  superior  thyroid. 

2.  Haemorrhage  from  Internal  Carotid. — A  child,  aged  3,  had  profuse  hnsmorrhage 
from  the  right  ear,  and  vomited  blood.  This  recurred,  and  the  right  common  carotid 
was  ligatured,  when  the  bleeding  ceased.  The  next  day  htemorrhage  recurred,  blood 
having  evidently  been  brought  round  by  the  left  carotid.     As  there  is  no  case  on 
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record*  of  recovery  after  ligature  of  both  common  carotids  wh(!ii  the  interval  between 
the  occlusion  of  the  two  vessels  was  less  than  some  weeks,  Mr.  Treves  simply  placed  a 
loop  of  catgut  round  the  left  carotid,  and  had  traction  made  on  it.  The  child  never 
bled  again,  but  sank  exhausted  six  days  after  the  second  operation. 

3.  Hjemorrhage  probably  from  External  Carotid,  after  Impalement  with  a  Spike.— 
A  man,  aged  41,  fell  twenty-six  feet  upon  a  railing-spike,  which,  entering  just  in  front 
of  the  left  ear,  passed  through  the  upper  jaws,  and  entered  the  mouth  through  the 
hard  palate  on  the  right  side.  After  removal  of  the  spike,  blood  welled  up  freely  from 
the  wounds  and  nose.  Traction  made  on  a  catgut  loop  passed  round  the  left  common 
carotid  arrested  this.  A  weak  pulse  could  be  felt  in  the  temporal  on  the  fourth  day, 
and  on  the  seventh  the  loop  was  removed.  The  case  did  well.  It  is  not  stated  how 
long  traction  was  maintained. 

4.  Hemorrhage  during  an  Operation. — In  this  case  the  loop  was  placed  around  the 
artery  prior  to  removing  a  large  malignant  tumour  of  the  neck.  Very  free  bleeding 
occurred  during  the  operation,  but  was  always  checked  by  traction  on  the  loop.  With- 
out this  the  operation  would  have  been  very  difficult. 

Old  Operation  for  Ligature  of  the  Common  Carotid. — This,  one  of 
the  most  formidable  operations  in  suri^-ery,  was  successfully^  made  use  of 
by  Prof  Syme  (Ohserv.  in  Clin.  Htirg.,  p.  1 54)  in  a  case  of  aneurysm  the 
result  of  a  stab. 

The  aneurvsm,  about  the  size  of  an  orange,  extended  between  the  trachea  and  sterno- 
mastoid,  and  downwards  close  to,  or  rather  under,  the  clavicle.  Nearly  at  its  centre 
was  a  cicatrix.  It  was  increasing  in  size,  and,  other  treatment  having  failed,  it  was 
decided  to  perform  the  old  operation,  it  being  evidently  impossible  to  apply  a  ligature 
below  the  aneurysm. 

"  I  pushed  a  knife  through  the  cicatrix,  and  followed  the  blade  with  the  forefinger  of 
my  left  hand  so  closely  as  to  prevent  any  eiiusiou  of  blood.  I  then  searched  through 
the  clots  and  fluid  contents  of  the  sac  for  the  wound  of  the  artery,  and  found  that 
pressure  at  one  part  made  the  pulsation  cease.  Keeping  my  finger  steadily  applied  to 
this  point,  I  laid  the  cavity  freely  open  both  upwards  and  downwards,  turned  out  the 
clots,  and  sponged  away  the  blood  so  as  to  get  a  view  of  the  bottom,  which  presented 
the  smooth,  shining  aspect  of  a  serous  membrane,  without  the  slightest  indication  of 
either  the  artery  or  vein  that  could  be  seen  or  felt.  In  order  to  make  the  requisite 
dissection,  I  next  attempted  to  close  the  orifice  by  means  of  forceps,  but  found  that  it 
had  the  form  of  a  slit,  which  could  not  be  thus  commanded.     It  was  also  so  near  the 


*  I  am  indebted  to  Dr.  Simpson,  Surg.  Capt.  Ind.  Med.  Service,  for  the  following  very 
interesting  case,  which  has  an  important  bearing  on  the  above  statement : — Case  of 
Resection  of  Eight  Upper  Jaw  for  Sarcoma,  with  Ligature  of  Both  Common  Carotids. — 
The  patient  was  a  Telugu  lad,  about  18  years  of  age,  admitted  into  the  Madras  General 
Hospital  while  Dr.  Simpson  was  acting  as  surgeon.  Prior  to  the  resection  the  right 
common  carotid  was  tied  with  the  view  of  diminishing  the  hjemorrhage  at  the  opera- 
tion. One  week  elapsed  between  the  ligature  of  the  artery  and  the  removal  of  the  jaw. 
During  that  interval  Dr.  Simpson  and  Dr.  Smyth  came  to  the  conclusion  that  there 
would  be  no  immediate  danger  in  occluding  the  other  common  carotid,  if  need  arose. 
Dr.  Simpson  began  the  operation  (on  the  eighth  day  after  ligature  of  the  right  carotid) 
by  exposing  the  left  common  carotid  at  the  level  of  the  cricoid  and  passing  a  piece  of 
elastic  tubing  round  it.  This  was  tighteired  gently  and  produced  no  effect  upon  the 
patient,  who  was  well  under  the  influence  of  chloroform.  With  the  assistance  of  Dr. 
Smyth,  Dr.  Simpson  removed  the  jaw,  this  being  done  almost  bloodlessly.  On  relaxa- 
tion of  the  tubing,  sharp  haemorrhage  ensued.  In  preference  to  attempting  to  arrest 
this,  and  thus  causing  much  delay— a  matter  of  great  importance- — a  ligature  was 
substituted  for  the  tubing  and  the  artery  was  tied.  The  patient  made  an  uninterrupted 
recovery,  and  six  months  later  was  known  to  be  in  good  health.  There  seemed  danger 
at  first  of  sloughing  along  the  lines  of  separation  of  the  jaw,  and  irrigation  was  con- 
stantly employed  for  the  first  two  or  three  days.  The  case  will  be  found  published  iu 
the  Tram.  Sotdlt  Ind.  Branch  Brit.  Med.  Assoc. ,\ol.  v.  No.  3. 
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clavick'  that  pressure  could  nut  be  eniployoil  belo\v  it,  and,  lo  my  slill  greater  concern, 
lay  on  the  inner  or  tracheal  side  of  tlie  vessel,  so  that  the  compression  required  for  its 
closure,  instead  of  beinfj;  backwards  on  the  vertebra;,  was  outwards  upon  the  vein.  In 
these  circumstances  it  seemed  proper,  so  far  as  possible,  to  lessen  the  opposing  dilli- 
culties,  and  I  therefore  ran  a  bistoury  through  the  skin  and  the  sternal  portion  of  the 
stcrno-mastoid.  I  then  seized  the  edge  of  the  slit  in  the  artery,  as  it  lay  under  my 
linger,  with  catch-forceps,  and  desired  them  to  be  held  so  as  to  draw  the  vessel  towards 
the  trachea;  I  then  carefully  scratched  with  the  point  of  a  knife  until  the  arterial  coat 
was  brought  into  view  at  its  external  edge,  a  little  above  the  aperture,  where  a  ligature 
was  passeil  by  the  needle,  and  tied.  I  repeated  the  same  procedure  below  the  wound, 
and,  when  it  was  completed,  had  the  satisfaction  of  finding  that  my  finger  could  be 
withdrawn  without  the  slightest  appearance  of  bleeding,  instead  of  the  tremendous 
gush  which  had  previously  attended  its  slightest  displacement.  The  ligatures  separated 
on  the  tenth  day,  and  the  patient  recovered  completely." 

]^'of.  Syme  considered  this  by  far  the  most  arduous  operation  lie  had 
undertaken,  from  the  fact  that  "the  shghtest  displacement  of  one  hand 
must  have  instantaneousl}"  caused  a  fatal  htemorrhaae  from  the  carotid 
arter\-,  and  a  wrong  direction  of  the  needle  by  the  other,  to  the  smallest 
possible  extent,  would  have  given  issue  to  an  irrepressible  stream  from 
the  jugular  vein." 

Sir  J.  E.  Erichsen*  gives  the  following  graphic  picture  of  the  diffi- 
culties of  tlie  operation : 

"  The  hemorrhage  having  been  completely  arrested,  either  by  compression  of  the  artery 
above  the  tumour,  or  by  pressure  of  the  fingers  at  the  opening  leading  into  the  tumour,f 
you  lay  it  open  freely  and  completely,  turn  out  the  coagula,  and  syringe  away  any  dark 
or  fluid  blood  which  may  be  there.  You  then  open  the  interior  of  the  aneurysm.  But 
what  is  that  interior?  It  is  not  the  interior  of  a  smooth  sac,  but  it  is  a  large  ragged 
cavity  with  masses  of  coagulum  or  solid  fibrin  sticking  to  it  in  different  directions, 
with  the  remains,  perhaps,  of  an  old,  sacculated  aneurysmal  the  bottom,  with  a  quantity 
of  plastic  matter  infiltrating  the  tissues  around  it,  with  the  anatomical  relations  of 
the  parts  utterly  and  completely  disturbed  and  destroyed,  with  great  thickening  and 
solidification  of  the  parts  around  from  the  pressure  to  which  they  have  been  subjected 
in  consequence  of  the  effusion  of  plastic  matter.  So  you  have  a  large  cavity  with  an 
opening  at  the  bottom  of  it,  the  opening  leading  to  the  artery  somewhere  or  other,  but 
the  position  of  the  artery  more  or  less  disturbed,  more  or  less  masked  and  obscured  by 
these  masses  of  coagulum,  by  this  plastic  infiltration,  by  this  thickening  and  cohesion 
of  the  tissues  to  one  another  around  it.  The  next  thing  is  to  pass  the  ligature  around 
the  artery.  Now,  the  artery  does  not  lie  exposed  in  this  sac ;  quite  the  contrary.  You 
have  to  scrape,  or  to  dissect,  or  cut  through  the  posterior  wall  of  this  sac,  which  always 
overlies  the  artery.  That  constitutes  the  great  difficulty  of  the  operation — to  open  up 
this  posterior  wall  in  a  proper  direction,  and  to  get  the  needle  round  the  part  without 
wounding  the  contiguous  vein,  or  transfixing  the  artery,  or  doing  damage  to  the  neigh- 
bouring parts.  The  best  way  of  doing  that,  undoubtedly,  is  to  introduce  a  large  steel 
probe  or  a  metallic  bougie  into  the  opening  into  the  artery,  and  to  use  that  as  a  guide 
to  the  situation  of  the  vessel.  You  may  use  a  large  one  so  as  to  plug  up  the  opening.  J 
....  You  then  clear  the  vessel  as  well  as  you  can — the  coats  are  generally  thickened 
and  diseased  in  the  vicinity  of  the  aneurysmal  tumour — and  you  pass  a  good  double 
ligature  around  it." 

*  Lancet.  1S68,  vol.  ii.  p.  505. 

f  Sir  John  thus  puts  Prof.  Syme's  practical  point — -  to  make  a  small  opening  into 
the  tumour,  an  opening  just  sufficient  to  enable  you  to  insinuate  your  fingers,  and  so  to 
work  your  whole  hand  gradually  into  the  tumour  in  that  way,  so  that  the  entrance  of 
the  hand  may  plug  up  the  opening  into  the  sac;  to  feel  with  your  fingers  for  the 
opening  into  the  artery,  and  to  get  j'our  fingers  against  that,  so  as  to  restrain  the  flow 
of  blood  from  it,  before  the  rest  of  the  sac  is  laid  open." 

X  In  one  case,  as  stated  by  Sir  John,  Mr.  Birkett  used  a  bougie  as  a  guide. 
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Difficulties  and  Possible  Mistakes  during  Ligature  of  the  Common 
Carotid. 

(i)  Altered  condition  of  the  soft  parts — e.(j.,  matted  and  oedematoiis 
from  the  close  conti^'uity  of  an  aneurysm,  from  a  previous  trial  of  pres- 
sure ;  or  loaded  with  blood  or  inflammator}^  products,  as  in  the  case  of 
a  wound.  (2)  Presence  of  an  aneurysm  encroaching  upon  the  incision. 
(3)  Not  hitting  the  edge  of  the  sterno-mastoid.  This  muscle  may  be 
drawn  over  the  arter}^  if  the  chin  be  too  much  forced  to  the  opposite 
side.  The  chin  should  be  kept  about  midway  between  the  acromion 
and  the  episternal  notch  on  the  opposite  side  (Barwell).  (4)  Great 
enlargement  of  the  superior  and  middle  thyroid  veins.*  (5)  An  en- 
larged and  overlapping  thyroid  gland.  (6)  A  large  internal  jugular  over- 
lai)ping  the  arter}-.  (7)  Opening  the  sheath  towards  its  outer  side,  and 
so  coming  down  upon,  and  perhaps  injuring,  the  vein.f  (8)  Including 
one  of  the  nerves  t  in  relation  with  the  artery — e.<j.,  the  descendens 
cervicis,  the  vagus,  or  the  sympathetic  (p.  585). 

Causes  of  Failure  and  Death  after  Ligature  of  the  Common 
Carotid. 

I.  Cerebral  complications — e.(j.,  impaired  nutrition  and  softening. 
Sir  J.  E.  Erichsen  thinks  that  "cerebral  symptoms"  (he  does  not  say 
whether  he  means  fatal  ones  or  no)  are  liable  to  occur  in  25  per  cent, 
of  ligatures  of  the  common  carotid.  They  ma}^  come  on  almost  at  once, 
or  some  days  after  the  operation.  The  same  surgeon  divides  them  into 
two  sets  —  (i)  the  early  ones,  resulting  from  the  too  small  supply  of 
arterial  blood,  viz.,  syncope,  twitchings,  giddiness,  impaired  sight,  and 
hemiplegia ;  (2)  after  the  above  have  been  present  for  a  few  daj's,  and 
softening  has  taken  place,  convulsions  and  death  ensue. §  It  would  be, 
perhaps,  worth  while,  in  view  of  the  above  mortality,  to  try  pressure 
l)efore  resorting  to  the  ligature,  in  order  that  the  o])posite  vessels  may 

*  Mr.  Barwell  {Intcrnat.  Encjjcl.  Surf/.,  vol.  iii.  p.  499)  says  that  the  superior  thyroid 
vein,  very  fuU  and  turgid,  sometimes  runs  before,  more  often  behind,  the  carotid.  "  1 
suppose  it  is  the  effect  of  the  auresthetic  which  causes  this  to  swell  to  the  size  of  a  cedar 
pencil." 

t  On  the  dead  body,  especially,  there  is  a  risk  of  mistaking  the  flaccid  jugular  for 
fascia,  and  opening  it,  unless  the  sheath  has  been  opened  over  its  front  and  inner  part, 
as  should  always  be  the  practice. 

%  "  The  descendens  noni  lies  usually  on  the  outer  part  of  the  sheath,  and  will  rarely 
be  endangered  if  that  structure  is  opened  as  above  described ;  but  it  is  well  to  see  that 
it  is  out  of  the  line  taken  by  the  director ;  if  its  absence  there  be  verified,  it  need  not 
be  hunted  up  elsewhere.  The  pneumogastric  lies  in  the  interval  between  the  artery  and 
vein  in  the  back  part  of,  but  not  loose  in,  the  sheath ;  each  of  the  vessels,  as  well  as  the 
nerve,  has  a  compartment,  strongly  walled,  to  itself ;  while  the  sympathetic,  behind  the 
sheath,  is  also  separated  by  a  thick  fascia  from  the  vessels.  If  these  anatomical  positions 
be  maintained,  both  nerves  arc  saved.  Young  operators  are  sometimes  made  anxious 
and  embarrassed  by  unnecessary  cautions,  yet  sometimes  the  parts  do  not  quite  main- 
tain their  proper  positions.  Hence  it  is  well,  before  tightening  the  ligature,  to  see  that 
it  includes  the  artery  only." — Barwell  (loe.  nwpra  cif.'). 

§  Mr.  Barwell  Clor.  supra  cit.')  argues,  from  the  fact  that  in  no  case  of  ligature  of  the 
innominate — an  operation  which  cuts  off  all  the  right  blood-supply — have  cerebral 
symptoms  followed,  that  there  must  be  some  other  cause  than  brain  an.-Bmia  for  these 
complications:  he  thinks  that  a  large  majority  of  the  cases  in  which  so-called  cerebral 
symptoms  supervened  from  the  seventh  to  the  tenth  dayM-ere  cases  of  pyicraia,  and  that 
in  some  cases  detachment  of  minute  portions  of  clot  may  have  been  the  cause. 
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lii'comc  ciilar^rd.  I'rt'ssure  could  (nily  be  kept  up,  witliuut  uii  units- 
tlirtic,  for  ;i  tew  miiiiiies  ai  a  time,  and  care  would  have  to  be  taken  not 
to  apply  it  at  the  intended  site  of  ligature.  The  temporary  ligatui-e 
(PP-  593'  599)  ^^so  deserves  trial.  2.  Cellulitis  and  septic  com])lica- 
tions.  3.  Recurrent  pulsation.  In  most  cases  this  is  due  to  blood 
linding  its  waj^  round  from  the  opposite  side.  The  pressure,  however, 
in  cases  of  aneurj'sm,  having  been  relieved,  coagulation,  as  a  rule,  takes 
place,  though  slowlj*.  In  a  smaller  number  of  cases  the  recurrence  of 
the  pulsation  has  been  of  a  more  permanent  kind,  from  the  ligature 
becoming  loosened  or  dissolved,  especially  when  catgut  has  been  used. 
4.  Suppuration  of  the  sac.  Sir  J.  E.  Erichsen  states  that  this  is  not 
very  uncommon.  "  In  the  majorit}'  of  cases  the  patient  eventually  does 
well."'  5.  Ha3morrhage.  This  has  never  been  a  common  complication, 
owing  to  the  absence  of  branches.  It  may  take  place  from  the  site  of 
ligature*  or  from  a  suppurating  sac.  It  should  be  still  more  rarel3Mnet 
with  in  the  future,  owing  to  the  modern  treatment  of  wounds.  6.  Lo^\' 
forms  of  lung  inflammation.  The  above  authority  states  that  these  are 
not  uncommon.  He  attributes  them  to  diminished  freedom  of  the 
respiratory  movements  owing  to  the  disturbed  circulation  in  the  brain 
and  medulla. 


LIGATURE    OF    THE    EXTERNAL    CAROTID  (Fig.  217). 

This  operation  has  not  received  the  attention  which  it  deserves,  having 
been  too  often  set  aside  for  the  easier  operation  of  ligature  of  the  common 
trunk. 

Mr.  Cripps,t  discussing  the  ligature  of  the  external  carotid  in  the 
treatment  of  haemorrhage  from  punctured  wounds  of  the  throat  and 
neck,  states  that  the  objections  raised  to  the  above  operation  are : 

I.  The  fear  of  secondary  haemorrhage  from  the  seat  of  ligature  due 
to  the  close  proximity  of  its  larger  branches. 

In  answer  to  this  he  refers  to  M.  Guyon'sJ  collection  of  27  cases  of  ligature  of  the 
external  carotid,  to  which  he  adds  3.  In  only  one  case  of  these  30  did  secondary 
hiemorrhage  occur.  Larger  statistics  than  these  have  been  furnished  by  Dr.  Wyeth,  of 
New  York.  He  states  that,  of  67  cases  in  which  the  external  carotid  alone  was  tied, 
3  died,  and  that  all  these  fatal  cases  were  from  gunshot  injuries  in  military  practice. 
One  of  these  fatal  cases  died  on  the  table  from  the  effects  of  hismorrhagc  before  the 
ligature  could  be  applied.  In  the  other  two  the  cause  of  death  is  not  given.  Of  the  67 
cases,  haemorrhage  occurred  after  ligature  in  5,  none  of  which  proved  fatal.  In  4  of 
these  the  bleeding  was  noted  as  occurring  at  the  seat  of  lesion  beyond  the  ligature. 
The  artery  was  tied  on  both  sides  in  2  patients,  and  both  recovered. 


*  This  danger  would  seem  to  increase  the  lower  down  the  ligature  is  placed.  Mr. 
Barwell  says  that  the  only  fatal  case  of  secondary  hiemorrhagc  he  has  had  in  this 
opei-ation  followed  the  ligature  of  a  carotid  with  catgut  close  above  the  stei'no-clavicular 
joint.     It  is  not  stated  whether  the  wound  was  aseptic  throughout  or  not. 

t  Med.-Chir.  Tram.,  vol.  Ixi.  p.  234. 

%  Mem.  de  la  Soc.  dv  Lhir.,  vol.  vi.  According  to  Prof.  Agnew  (^Prin.  and  Pract.  of 
Surg.,  vol.  i.  p.  636),  out  of  nineteen  cases  of  ligature  of  the  external  carotid  only  one 
proved  fatal  from  haemorrhage,  and  none  from  causes  which  could  properly  be  attributed 
to  the  operation. 
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Dr.  Bryant,  of  New  York,*  states  that  he  can  add  i6  cases  to  the  above  67,  and  that 
in  only  one  of  these  did  the  subsequent  death  bear  the  least  relation  to  the  operation 
itself. 

As  stated  at  ]}.  605,  the  branches  adjacent  to  the  seat  of  ligature 
should  be  tied  also. 

2.  The  futilit}^  of  the  operation,  should  the  wounded  vessel  be  the 
internal  carotid. 

Mr.  Cripps  answers  this  objection  bv  comparing  the  rareness  of  a 
wound  of  the  internal  carotid  with  one  of  the  external  or  its  branches. 

He  points  out  that,  of  18  cases  in  whicli  the  bleeding  vessel  was  identified,  the 
internal  one  was  wounded  twice  alone,  and  once  in  conjunction  with  the  external.f 

3.  The  external  carotid  is  less  easy  to  ligature  than  the  common. 
This  objection  will  not  weigh  with  a  surgeon  who  knows  his  anatomj-, 

and  who  is  in  the  habit  of  operating. 
The  advantages  of  the  operation  are  : 

1.  That  the  circulation  through  the  brain  is  not  in  the  least  interfered 
with.     Consecjuently,  one  large  element  of  danger  is  avoided  (p.  596). 

2.  The  incision  made  over  the  external  carotid  can  also  expose  the 
bifurcation  and  the  internal  carotid,  and  may  thus  lead  to  a  direct 
exposure  of  the  wounded  vessel. 

Indications. 

i.  Wounds  of  the  Trunk  and  of  its  Branches. — This  suljject  has  been 
already  alluded  to  (p.  587  et  seq.).  While  it  cannot  be  denied  that  the 
easier  operation  of  ligature  of  the  common  trunk  has  answered  in  some 
of  these  cases,  it  has  also  certainly  failed  repeatedly.  Considering  the 
rarity  of  wounds  of  the  internal  carotid,  the  surgeon  will  do  more 
wisely,  in  the  case  of  a  wound  over  the  carotid  area,  to  expose  and  tie 
the  external  carotid,  low  down  in  any  cases  of  doubt,  so  that  the  triink 
and  the  internal  carotid  may  be  exposed  as  well,  if  needful. 

Mr.  Rivington  has  recorded  (Clin.  Soc.  Trans.,  vol.  xvii.  p.  79)  an 
interesting  case  of  a  wound  of  the  external  carotid  by  a  stab  in  the 
parotid  region  giving  rise  to  recurrent  attacks  of  ha?morrhage,  and 
treated  successfully  by  temporary  J  ligature  of  the  common  carotid  and 
ligature  of  the  external  carotid  at  the  seat  of  injury. 

A.  man,  aged  31,  was  admitted  into  the  London  Hospital  with  three  wounds,  one 
severing  the  lobule  of  the  left  ear  and  passing  into  the  parotid  gland  below  the  zygoma, 
a  second  behind  the  ear,  and  a  third  over  the  mastoid  process.  Haemorrhage,  occurring 
about  a  week  later,  was  stopped  by  pressure.  Erysipelas  followed,  and  an  abscess  was 
opened  in  front  of  the  ear.     About  three  weeks  after  the  accident,  hemorrhage  again 

*  Ann.  of  Surf/.,  Aug.  1887.  p.  122.  In  this  fatal  case  both  external  carotids  had 
been  tied  to  check  the  rate  of  progress  of  malignant  disease  of  the  lower  jaw,  floor  of 
mouth,  and  tongue,  which  had  been  operated  on  repeatedly  without  success. 

t  Mr.  Cripps'  list  is  interesting  to  the  surgeon.  In  the  first  ten  it  is  to  be  presumed 
that  ligature  of  the  external  carotid  would  have  been  the  wiser  course.  In  two  the 
bleeding  came  from  the  external  carotid  ;  in  one,  the  lingual;  in  one,  the  facial;  in  one 
a  tonsillar  branch ;  in  one,  a  branch  in  the  parotid  gland ;  in  two,  the  internal  maxillary; 
in  one,  the  inferior  dental ;  in  one,  the  middle  meningeal ;  in  one.  the  vertebral ;  in  two, 
the  internal  carotid ;  in  one,  the  external  also  was  wounded ;  in  one,  the  source  was  close 
to  the  bifurcation;  in  two,  the  common  carotid,  at  the  point  of  bifurcation,  was 
wounded ;   in  one,  the  ascending  pharyngeal. 

X  Some  cases  in  which  Mr.  Treves  has  more  recently  made  use  of  this  step  are  given 
at  p.  593. 
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occuiTod,  being  brought  on  by  a  fit  of  coughing,  blood  running  out  from  all  the  incisions. 
Tliough  it  was  again  arrested  by  pressure,  Mr.  llivington  judged,  from  the  size  of  the 
stream  and  the  force  of  the  jet,  that  the  injured  vessel  must  have  been  the  external 
carotid  iu  the  parotid  gland. 

On  account  of  the  difhculty  of  securing  the  artery  at  the  seat  of  injury,  and  the 
amount  of  blood  which  would  be  lost  before  this  could  be  accomplished,  and  not  being 
able  to  rely  upon  pressure  on  the  common  carotid  during  the  operation,  Mr.  llivington 
cut  down  first  on  the  common  trunk  at  its  bifurcation  and  placed  a  temporary  ligature 
of  catgut  round  it,*  tying  this  lightly  so  as  to  stop  the  current  of  blood,  but  not  to 
divide  the  inner  and  middle  coats. 

The  openings  in  the  parotid  region  being  explored  and  clots  turned  out,  a  little  below 
the  angle  of  the  jaw  was  found  a  hole  from  which  some  blood  issued  in  a  feeble  stream. 
The  external  carotid  was  ligatured  above  and  below  this  spot.  The  ligature  in  the  main 
trunk  was  then  untied,  and  left  in  situ  for  use  if  needed.  AU  bleeding  had  ceased,  and 
there  was  no  recurrence.  The  patient  made  a  good  recovery,  some  weakness  of  the  face 
muscles  having  almost  disappeared  when  he  left  the  hospital. 

Mr.  Rivington  draws  attention  to  the  advantage  of  the  temporary 
ligatxu-e  on  the  main  trunk,  rendered  very  evident  by  the  fact  that 
immediately  before  the  opera- 
tion, when  the  sponge  was  re- 
moved, ai'terial  blood  spurted 
out  in  a  liveh'  jet,  whilst  after 
the  lio-ature  a  lano-uid  stream 
only  issued  from  the  distal  side 
of  the  hole  in  the  external 
carotid.  He  further  points  out 
that  the  employment  of  tem- 
porary ligatures,  either  lightly 
tied  or  left  in  situ  for  use  in 
case  of  need,  is  capable  of  wider 
application  in  the  treatment 
both  of  haemorrhage  and  of 
aneurysms. 

ii.  Aneurysm  by  Anastomo- 
sis of  Scalp  and  Side  of  Head 
and  Neck  (Fig.  216).  —  Here 
the  ligature  of  the  external 
carotid  should  only  be  made 
use  of  as  an  adjunct  to  local 
treatment,  or  where  this  has 
failed. 

If  the  growth  is  not  too  large,  it  should  be  excised  with  antiseptic 
precautions,  tying  each  vessel  as  it  is  cut.  The  operation  may  be 
rendered  partly,  if  not  entirely,  evascular  by  the  use  of  stout  india- 
rubber  bands  passed  round  the  back  of  the  head  and  the  lower  jaw,  with 
pledgets  of  gauze  over  the  main  vessels — e.;/.,  temporal  or  external 
carotid,  posterior  auricular,  and  occipital.  Another  method  is  one  made 
use  of  by  Mr.  Hutchinson  in  the  removal  of  an  enormous  fibro-cellular 
tumour  of  the  scalp — viz.,  a  Petit's  tourniquet  passed  around  the  back 
and  sides  of  the  head  and  the  lower  jaw  (p.  191). 

Where  the  above  are  not  applicable,  the  external  carotid  may  be  tied 

*  It  remained  uncertain  whether  this  temporary  ligature  was  placed  on  the  external 
or  the  common  carotid. 


(Fergusson.) 
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preliminary  to  removing  the  tumour.  AVhen  this  is  beino-  effected,  any 
skin  that  is  not  too  much  involved  should  be  preserved.  If  this  is 
impossible,  the  growth  must  be  taken  away,  with  the  skin  over  it.  the 
vessels  being  secured  as  cut.  Every  pains  must  be  taken  to  keep  the 
wound  aseptic,  and  thus  promote  rapid  granulation-healing,  completed 
by  Thiersch's  skin-gTafting  (p.  i88). 

As  these  cases  are  most  obstinate,  my  readers  will  excuse  me  if  I  draw 
their  attention  to  other  cases,  proving  that  ligature  of  the  external 
carotid  (even  if  performed  on  both  sides)  is  not  likely  to  be  successful 
without  local  treatment  as  well — viz..  either  under-running  the  vessels 
Avith  pins,  or  excision.  It  is  recorded  by  Dr.  Bryant,  of  New  York 
(Ann.  of  Sun/.,  Aug.  1887,  p.  116): 

The  patient,  aged  24,  had  a  well-defined  pulsating  tumour  at  the  site  of  a  healed  scalp- 
wound  in  front  of  the  left  ear.  The  trunk  and  branches  of  the  temporal  and  the 
occipital  were  concerned  in  the  growth.  As  this  was  rapidly  increasing,  the  left 
external  carotid  was  tied  with  catgut  about  half  an  inch  above  its  origin.  Tying  the 
lingual  artery  also  provided  a  branchless  portion  of  the  external  carotid  about  an  inch 
in  extent.  The  ascending  pharj-ngeal  was  sought  for,  but  not  found.  AH  pulsation  was 
at  once  checked,  and  the  growth  was  also  reduced  to  about  one-third  of  its  previous  size. 
The  operation  was  antiseptic  throughout,  and  when  the  dressings  were  changed,  for  the 
first  time  in  ten  days,  a  slight  return  of  pulsation  was  noticed  in  the  tumour.  A  month 
after  the  operation,  pulsation,  thrill,  and  bruit  were  nearly  as  strong  as  before,  and  it 
was  decided  to  attack  the  tumour  itself  in  preference  to  tving  the  occipital  and  temporal 
branches,  or  the  right  external  carotid.  The  arterial  circulation  was  admirably  con- 
trolled by  surrounding  the  head  with  two  strong  rubber  bands,  beneath  which  compresses 
were  placed  at  the  points  where  arteries  passed  to  supply  the  scalp.  Arrest  of  haemor- 
rhage during  operations  on  the  scalp  has  been  referred  to  at  p.  191. 

Dr.  Bryant  has  found  on  record  eight  other  cases  of  ligature  of  the  external  carotid 
for  the  cure  of  aneurysmal  tumours  of  the  head,  face,  and  parotid  gland,  in  two  of 
which  both  the  vessels  were  tied  simultaneously.  This  latter  procedure  is  not  reported 
to  have  been  successful  in  either  case.  Of  a  total  of  nine  cases,  only  one,  a  traumatic 
aneurysm  of  the  parotid,  was  cured  by  ligature  alone. 

Thus  it  woidd  appear  that  local  remedies — viz..  excision  and  under- 
running,  aided  by  ligature  of  the  chief  feeding  arteries — are  most  likely 
to  be  successful  in  this  disease,  which  so  often  baffles  treatment.  Liga- 
ture of  the  external  carotid,  on  one  or  both  sides,  will  fail,  o^^■ing  to  the 
free  collateral  circulation,  if  tried  by  itself,  even  in  recent  traumatic  cases 
AA-ithout  much  general  dilatation  of  the  vessels.  If  used  at  all,  it  should 
be  as  an  adjunct  and  a  preliminary  step  to  diminish  the  vascularity 
of  the  tumour  before  this  is  dealt  with  locally  by  the  methods  above 
indicated. 

iii.  Aneurysm  of  the  External  Carotid. — The  treatment  of  this  rare 
condition  has  been  already  discussed  at  p.  586. 

iv.  (A)  As  a  Preparatory  Step  to  Extirpating  ^lalignant  Growths  of 
the  Upper  Jaw,  Pharynx.  &c..  or  (B)  as  a  Palliative  Step  where  the  above 
extirpation  cannot  be  attempted. 

(A)  As  a  preparatory  step  to  extirpating  malignant  growths. — The 
external  carotid  may  be  tied  before  attempting  to  remove  growths  of 
the  parotid,  tonsil,  upper  jaw.  angle  of  lower  jaw,  palate,  or  pteiygoid 
region.     The  risk  of  secondary  haemorrhage  is  described  at  p.  473. 

I  have  alluded  at  p.  446  to  two  cases  in  which  I  have  resorted  to  this  step — one  in  a 
sarcoma  of  the  palate  and  pterygoid  region,  the  other  a  case  of  epithelioma  of  palate  and 
pterygoid  region.     The  first  patient  was  alive  two  years  after  the  operation,  but,  as  the 
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gltiiiils  were  removed  wlienho  was  operated  nii,  success  will  prolx-xbly  not  be  permanently 
attained  as  in  the  second  case.  Four  years  have  elapsed  since  the  operation,  and,  as 
the  disease  was  e))lthelioma,  I  am  hopeful  that  the  man  is  cured.  He  was  seen  in  July 
igco,  quite  sound  iind  well.  This  year  (rgoo)  I  have  twice  tied  the  external  carotid 
before  removing  uruwths.  One  was  a  patient,  aet.  66,  sent  me  by  Dr.  Osborn,  of  IJover, 
with  an  ulcerating  epithelioma  on  the  inner  aspect  of  the  angle  of  the  right  jaw.  The 
glands  of  the  right  sub-maxillary  and  deep  cervical  groups  were  also  involved.  Previous 
to  removing  the  aflFected  part  of  the  jaw,  the  tonsil,  and  the  glands,  by  an  incision  on 
the  lines  given  at  p.  473,  I  tied  the  external  carotid.     The  patient  died  from  gradual 

Fid.  2x7. 


Parts  concerned  in  ligature  of  the  left  external  carotid  dissected : — M,  Angle  of 
the  mandible.  i,  Anterior  border  of  sterno-mastoid.  2,  Deseendens  cervicis. 
3,  Hypoglossal.  4,  Posterior  belly  of  digastric.  5,  Lymphatic  gland  displaced  from 
its  position  over  the  artery.  6,  Venous  trunk  common  to  the  superior  thyroid, 
lingual,  and  facial,  hooked  downwards  so  as  to  show  the  spot  to  be  chosen  for  the 
ligature,  viz.,  between  the  origins  of  the  superior  thyroid  below  and  the  lingual  and 
facial  above.  (These  branches  are  drawn  far  too  large.)  7,  External  jugular  vein 
descending  from  the  parotid  gland  in  the  upper  angle  of  the  wound.     (Farabeuf.) 

cardiac  failure  ou  tlie  eighth  day,  and  the  necropsy,  which  proved  that  a  fatty  heart 
was  tlie  actual  cause  of  death,  also  demonstrated  the  existence  of  a  slough  in  the 
deeper  part  of  the  wound,  so  that,  if  the  patient  had  lived  longer,  it  is  quite  possible 
that  secondary  liEemorrhage  would  have  supervened. 

The  second  case  was  one  of  a  girl  of  16,  ou  whom  the  late  Mr.  Davies-CoUey  had 
amputated  through  the  lower  third  of  the  right  thigh  for  a  periosteal  sarcoma  of  the 
tibia.  The  disease  reappearing  in  the  thigh,  I  amputated  at  the  hip-joint  by  lateral 
flaps,  securing  each  vessel  as  they  appeared  (see  section  on  Amputation  at  the  Hip 
Joint).  The  patient  made  a  good  recovery  from  this  operation,  but  three  weeks  later 
the  left  eyeball  began  to  protrude,  epistaxis  ensued,  and  it  was  clear  that  a  secondary 
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deposit  had  invaded  the  orbit  and  was  extending  through  the  inner  wall.  I  tied  the 
common  carotid  on  the  left  side  to  shut  off  the  ophthalmic  artery,  and  then  the  external 
carotid  on  the  left  so  as  to  prevent  the  blood  finding  its  way  round  so  soon  as  to  render 
the  ligature  of  the  common  carotid  unavailing.  Mr.  Hilton,  the  house-surgeon,  then 
cleared  out  the  orbit.  This  step,  including  the  removal  of  the  eyeball  and  the  sarco- 
matous mass  which  was  making  its  way  through  the  thin  inner  wall,  was  attended  with 
very  little  bleeding.  The  eyeball  was  then  packed  with  sterilised  gauze  wrung  out  of 
formalin,  one  strip  being  brought  out  at  the  nose  through  the  inner  wall.  The  wounds 
in  the  neck  healed  by  first  intention,  and  the  ligatures  gave  no  trouble  whatever.  The 
])atient  died,  four  months  later,  of  secondary  growths  in  the  skull,  vertebne,  and  pelvis. 
During  this  period  tlu;  ligature  of  tlio  alrovc-mentioned  vessels  kept  the  epistaxis  well 
in  check. 

(B)  As  a  palliative  step  where  removal  of  such  growths  as  those 
alluded  to  at  p.  590  is  impossible.  On  this  point  I  would  refer  my 
readers  to  the  remarks  alread}"  made  at  ji.  590. 

The  following  cases  (Dr.  Bryant,  Ann.  of  Siirr/.,  Aug.  1887,  p.  121)  are  of  interest 
as  bearing  on  this  matter.  In  each  of  these  cases  repeated  operations  had  been  per- 
formed for  removal  of  malignant  disease  involving  the  lower  jaw,  floor  of  the  mouth, 
and  more  or  less  of  the  tongue.  Eapid  recurrence  had  taken  place  in  each  case,  until, 
the  use  of  the  knife  no  longer  appearing  feasible,  the  only  course  seemed  to  be  starva- 
tion of  the  growth.  Accordingly,  this  was  attempted  by  simultaneous  ligature  of  both 
the  external  carotids,  by  incisions  in  the  usual  place,  the  enlarged  lymphatic  glands 
found  being  removed.  When  the  carotids  were  reached,  most  unusual  anomalies  were 
found.  The  right  common  carotid  bifurcated  beneath  the  posterior  belly  of  the  digas- 
tric, which  was  divided  to  admit  of  passing  the  ligature.  On  the  left  the  bifurcation 
was  behind  the  hypoglossal  nerve,  which  was  drawn  down,  and  the  ligature  then 
passed  just  below  the  digastric.  The  lingual  and  facial  branches  were  not  seen  on  the 
right  side,  but  this  caused  no  apprehension,  as  the  facial  was  said  to  have  been  tied 
some  months  before,  during  removal  of  the  diseased  sub-maxillary  gland  on  that  side. 
On  the  left  side  the  branches  of  the  external  carotid  were  normal.  The  operations  were 
antiseptic  throughout.  The  malignant  growth  diminished  in  size  rapidly,  the  discharge 
became  scanty,  thin,  and  watery,  and  the  ability  to  speak  and  swallow  improved  quickly. 
On  the  fifth  day  a  portion  of  the  growth  on  the  right  side  sloughed  out,  leaving  an 
aperture  bounded  by  sloughy  tissue,  at  the  bottom  of  which  could  be  seen  necrosed  bone 
in  the  lower  jaw.  Nine  days  after  the  operation,  profuse  haemorrhage  took  place,  with 
a  fatal  result.  This  hiemorrhage  was  caused  by  sloughing  of  some  of  the  diseased 
starved  tissue,  into  which  the  trunk  common  to  the  facial  and  lingual  passed. 

In  the  second  case  no  hEemorrhage  or  sloughing  followed  on  ligature  of  the  external 
carotids.  For  two  months  the  state  of  the  patient  was  much  improved,  the  growth 
showed  but  little  tendency  to  increase,  and  the  pain  and  dysphagia  did  not  return. 
Then  profound  cancerous  cachexia  set  in,  with  emaciation  and  loss  of  strength,  beyond 
which  there  is  no  note. 

Excision  of  the  External  Carotid.  — This  method  has  been  intro- 
duced in  America  to  meet  the  o))jections  which  may  accompany  mere 
ligature  of  the  artery,  vi/.,  secondary  hemorrhage  if  the  wound  unavoid- 
ably becomes  septic,  and,  in  the  case  of  growths,  the  re-activity  which 
sets  in  when  the  collateral  circulation  is  restored.  The  following 
account  is  taken  from  Dr.  Coley's  article  on  "Cancer"  {Twentieth 
Centuri/  Practice  of  ALedicine,  vol.  xvii.  p.  405)  :  "  R.  H.  M.  Dawbarn,  of 
New  York,  has  originated  a  method  of  dealing  with  inoperable  malig- 
nant tumours  in  regions  deriving  their  blood-supply  from  the  external 
carotid  arteries,  which  he  designates  as  '  excision  of  the  external  carotid 
arteries.'  Attempts  to  starve  malignant  tumours  by  cutting  off  the 
arterial   supply  had  previously  been  made,  but  never  sj'stematically. 
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Four  years  a,o;o.  J.  D.  Bryant,  of  New  York,  reported  before  the  New 
^'orIv  Medieal  Society  a  case  of  inoperable  naso-pliaryno-eal  sarcoma 
which  apparently  disappeai'ed  after  ligature  of  both  external  carotid 
arteries,  the  patient  remaining  well  nearly  ten  years  afterwards. 
Bryant  tried  the  method  on  a  number  of  other  similar  cases,  but  the 
results  were  always  confined  to  temporary  shrinkage  of  the  tumour. 
J3awbarn.  reasoning  from  these  results  that  the  first  case  was  successful 
because  there  hap])ened  to  be  present  poor  anastouiotic  connections,  and 
that  the  other  cases  were  improved  at  first  but  later  became  worse  as 
soon  as  anastomosis  developed,  conceived  the  idea  of  excisiiuj  the 
carotids.  In  a  recent  personal  communication  Dr.  Dawbarn  informs 
me  he  has  carried  out  this  procedure  eleven  times  :  in  five  patients  on 
both  sides,  and  in  one  on  one  side.  The  final  results  in  Dawbarn's  five 
cases  are  uncertain,  since  most  of  them  are  comparatively  recent.  One 
case  is  of  special  interest  and  importance.  The  patient  was  suffering 
from  a  round-celled  sarcoma  of  the  naso-pharynx.  The  growth  was 
considered  inoperable,  and  the  mixed  toxins  of  erysipelas  and  bacillus 
prodigiosus  had  been  tried  (thirteen  injections)  without  apparent  im- 
provement. Both  external  carotids  were  then  excised.  The  growth 
atrophied  strikinglj^  after  operation ;  and  Dr.  Dawbarn  A\'rites  :  '  The 
patient  is  still  living,  and  well,  with  his  starved-out  growth  in  place.' 
Such  a  result  as  this  certainly  merits  further  trials  in  cases  of  malig- 
nant tumour  fed  by  the  external  carotid.  Dawbarn  believes  that  such 
growths  cannot  be  '  starved'  by  merely  ligating  the  carotids,  inasmuch 
as  there  are  twenty  different  v/ays  in  wdiich  anastomosis  may  occur  if 
the  arteries  are  only  tied. 

•'  The  iechnique  of  the  operation  is  as  follows : — Ligate  the  external 
carotid  just  above  its  origin.  Cut  just  above,  and  seize  the  upper  cut 
end  with  stout  artery-forceps.  These  hold  the  vessel  as  a  handle 
throughout.  Working  upwards,  tie  off"  between  two  ligatures  and 
divide  each  branch  as  reached.  When  the  artery  at  length  disappears 
into  the  substance  of  the  parotid  gland,  use  gentle  traction  on  the  artery 
downwards  while  stretclihuj  with  a  dressing-forceps  a  passage  up  into 
the  gland.  Avoid  the  knife  here,  to  threaten  facial  paralysis  as  little  as 
may  be.  At  length  one  is  able  to  slip  a  single  ligature  about  the  two 
terminal  branches  just  above  their  origin — the  internal  maxillary  and 
temporal — and  to  divide  the  end  of  the  external  carotid." 

V.  HiBmorrhage  from  Middle  Meningeal  Artery  after  Trephining. — 
This  matter  has  been  considered  at  p.  211,  and  more  ivWj  in  Guifs 
Hosji.  Bep.,  vol.  xliii.,  where  it  is  shown  that  severe  haemorrhage  is  not 
uncommon  after  a  wounded  middle  meningeal  has  been  exposed  by 
trephining,  but  that  the  bleeding  will  usually  jaeld  to  measures  short  of 
ligature  of  the  external  carotid. 

Guide. — The  anterior  border  of  the  sterno-mastoid  above  the  h^'oid 
bone. 

Relatioxs. — The  external  carotid  extends  from  the  upper  border  of 
the  thyroid  cartilage  to  a  point  midway  between  the  external  auditory 
meatus  and  the  condyle  of  the  jaw;  beyond  this  point  it  is  continued  on 
as  the  temporal,  having  just  before  given  off"  the  internal  maxillary.  In 
the  first  part  of  its  course  the  external  is  somewhat  nearer  the  middle 
line  than  the  internal  carotid,  and  is  more  superficial  than  this 
throuo'hout. 
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Ix  Fkont. 

Skin;  fasciee ;  platysma  ;  nerves  from  transverse 

cervical  and  facial ;  suj^erficial  veins. 
Lingual  and  facial  veins. 
Digastric  and  stylo-hyoid. 
-Parotid,    facial    nerve ;    teniporo-niaxillary    and 

other  veins. 

Inside.  Outside. 

Pharynx.  Parotid. 

Hyoid  bone.  Teniporo-niaxillary  vein,  where  this 

Eamiis  of  jaw.  descends    to    join    the    internal 

Parotid.  jugular. 

External 
carotid. 

Behind. 
Parotid  gland. 
Superior  laryngeal. 
Glosso-pharyngeal. 
Stylo-giossus  and  stA'lo-phaiyngeus. 

The  veins  in  relation  Avith  the  external  carotid  vaiy  a  good  deal. 
But.  in  addition  to  the  lingual  and  facial  crossing  it,  a  number  of  veins 
joining  the  external  and  anterior  to  the  internal  jugular  may  form  a 
kind  of  plexus  round  the  artery,  and  the  temporo-maxillary  may 
descend  outside  the  artery  to  join  the  internal  instead  of  the  external 
jugular. 


Branches :* 
Anterior. 
Superior 
thyroid. 

Lingual. 
Facial. 


Posterior. 
Auricular. 
Occipital. 


Ascending. 
Ascending 
pharj'ngeal. 


Terminal. 
Temporal. 
Internal 
maxillarv. 


Operation. — This  is  performed  at  two  spots : 

a.   Below  the  digastric  (Pig.  217). 

/'.   Above  this  muscle,  behind  the  ramus  of  tht'  jaw. 

a.  Below  the  Digastric. — This  is  the  operation  more  frequently  per- 
formed in  order  to  cut  off  the  blood-supply  through  all  the  branches  ot 
the  artery.  Though  these  are  so  numerous,  and  vaiy  somewhat,  there 
is  usually  a  spot,  from  one-half  to  three-quarters  of  an  inch,  between 
the  superior  thyroid  and  the  lingual  on  which  a  ligature  may  be  safely 
placed,  especiallv  if  the  superior  thvroid  and  Unguals  be  ligatured  as 
well. 

The  position  of  the  patient's  head  and  that  of  the  surgeon  being  the 
same  as  at  p.  591,  an  incision  three  inches  long  is  made,  in  the  line  of 
the  artery,  from  the  angle  of  the  jaw  to  the  upper  border  of  the  thj-roid 


*  While  this  is  a  common  arrangement,  it  is  by  no  means  the  only  one.  Verj'  fre- 
quently one  trunk  gives  off  two  or  three  arteries.  Sometimes  all  the  branches,  save  the 
two  terminal,  arise  very  close  together,  the  external  carotid  constituting  then  an  arterial 
axis.  It  is  the  presence  of  these  branches  whicli  enables  the  surgeon  to  decide  whether 
he  is  dealing  with  the  external  or  internal  carotid. 
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cartilage,  about  a  ({uarter  of  an  inch  in  tVont  of  the  anterior  border  oi' 
the  steruo-niastoid.  This  incision  should  di\'ide  skin,  fascisD.  and 
platysma ;  any  superficial  veins  being  secured,  the  cellular  tissue  in 
front  of  the  muscle  is  opened  up,  and  the  posterior  belly  of  the  digastric 
or  the  hypoglossal  sought  for  as  guides  to  the  vessel.  In  doing  this 
the  sterno-niastoid  siiould  be  drawn  outwards,  any  large  veins — e.<j..  facial 
or  lingiuil — pulled  aside  with  a  strabismus-hook  or  secured  with  double 
chromic  gut  ligatures  before  division.  The  muscle  or  the  nerve  being 
defined,  the  pulsation  of  the  artery  is  felt  for  below  them,  and  the  vessel 
carefully  cleaned  just  above  the  thyroid  cartilage.  The  use  of  the  steel 
director  or  knife  should  be  most  cautious  on  the  outer  side  of  the  artery, 
where  lie,  below,  the  internal  jugular  and  the  internal  carotid.  At  the 
same  time  the  presence  of  the  descendens  cervicis  on  the  artery  is  to  be 
remembered,  and  that  of  the  superior  laryngeal  nerve  running  obliquely 
downwards  and  inwards  behind  the  vessel.  The  needle  should  be  passed 
from  without.  The  siiperior  thyroid,  facial,  and  lingual  should  be  liga- 
tured at  the  same  time,  and  the  ascending  ])liar}'ngeal  if  it  can  be  found. 

A.  Above  the  Digastric,  behind  the  Ramus  of  the  Jaw. — This 
operation  has  the  disadvantage  of  probably  entailing  the  division  of 
important  branches  of  the  facial  nerve. 

The  head  and  shoulders  being  duh'  raised  and  supported,  the  surgeon 
makes  an  incision  downwards  from  the  tragus  of  the  ear,  just  behind 
the  ramus  of  the  jaw.  dividing  the  skin  and  fasciae.  The  sterno-mastoid 
must  now  be  drawn  outwards,  and  the  digastric  and  st^do-hyoid  down- 
wards, and  it  will  probably  be  needful  to  divide  these  latter  muscles 
partially  in  order  to  secure  the  artery  before  it  enters  the  parotid  gland, 
this  structure  being  dra"\^ni  upwards  and  forwards. 

The  needle  may  be  passed  from  either  side  as  is  most  convenient  to 
the  surgeon. 

.Several  veins  communicating  between  the  facial  and  the  external 
jugular  will  probably  cross  the  line  of  incision,  and  must  be  dealt  with. 
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Indications. — These  are  extremely  few. 

I.  AVounds,  usually  Stabs. — The  following  striking  case  is  cpioted 
by  Dr.  Lidell,*  and  reflects  the  greatest  credit  on  the  medical  men 
concerned : 

On  July  31,  1869,  a  man  was  wounded  in  the  neck,  at  the  angle  of  the  lower  jaw,  by  a 
knife,  which  penetrated  several  inches,  opening  the  internal  carotid.  Alarmed  by  the 
tremendous  outjets  of  arterial  blood.  Dr.  Denning,  in  whose  drug-store  the  stabbing 
occurred,  at  once  compressed  the  carotids.  Happening  to  be  close  at  hand,  Dr.  A.  T.  Lee 
promptly  cut  dowTi  upon  the  artery  by  the  usual  incision,  exposed  it  by  careful  dis- 
section, found  the  bleeding  point,  and  applied  a  ligature  on  the  cardiac  side  of  it. 
Haemorrhage  now  occurring  from  the  upper  end,  was  arrested  by  a  ligature  on  the  distal 
side  of  the  wound.  The  patient  was  pidseless,  and  death  was  considered  imminent,  but. 
under  energetic  stimulation  \vith  whisky  and  ammonia,  the  circulation  was  soon  restored, 
and  the  patient  made  a  good  recoveiy.  being  in  active  work  nine  years  later. 

*  Tnternat.  Encycl.  of  Surg.,  vol.  iii.  p.  iii;   Ainer.  Journ.  of  Med.  Sci.,  Jan.  1879 
pp.  142.  143. 
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2.  Anemysm.* — If  this  be  non-traumatic f  in  origin  and  sacculated, 
the  decision  as  to  treatment,  if  pressure  have  failed,  must  lie  between  the 
Hunterian  operation  of  ligaturing  the  common  carotid,  or,  if  the  artery 
be  sound,  and  if  there  be  room  above  as  well  as  below  the  aneurysm,  of 
placing  ligatures  above  and  below  the  sac,  and  opening  this  to  turn  out 
the  clots.  Bvit  one  or  both  of  the  above  conditions  may  very  likely  be 
absent. 

If  the  aneuiysm  be  traumatic,  resulting  from  a  stab  or  gunshot  injury 
in  the  neck,  or  if,  in  spite  of  other  treatment,  it  be  steadily  increasing, 
the  only  operation  likely  to  avail  is  the  old  one. 

The  following  cases  are  excellent  instances  of  the  difficulties  which 
may  be  met  with  in  these  cases,  and  how  they  should  be  dealt  witli : 

Dr.  Prewitt,  of  St.  Louis  (Trans.  Amer,  Surg.  Assoc,  vol.  iv.  p.  233),  has  recorded  the 
following  most  interesting  case  of  traumatic  aneurysm: — ^A  negress,  aged  17,  was  shot 
with  a  revolver  bullet,  which  entered  the  cheek  over  the  malar  bone  and  passed  back- 
wards. Profuse  hfemorrhage  took  place  at  once  from  the  wound  of  entrance,  there 
being  none  of  exit.  This  was  controlled  by  pressure.  A  swelling  quickly  appeared 
between  the  ramus  of  the  jaw  and  the  mastoid  pi'ocess,  which  three  months  later  was 
found  to  project  into  the  pharyngeal  cavity,  crowding  the  tonsil  over  the  middle  line 
and  resting  against  the  uvula.:{:  Externally  the  swelling  reached  from  the  temporal 
bone  to  the  hyoid.  Expansile  pulsation,  well-marked  bruit,  and  thrill  were  present. 
Sense  of  taste  was  lost  in  the  right  side  of  the  tongue,  which  was  atrophied,  and,  when 
protruded,  inclined  to  the  right.  Pressure  on  the  common  carotid  arrested  pulsation 
in  the  tumour,  and  caused  some  decrease  in  size.  There  was  no  perceptible  difference 
in  the  right  and  left  temporal  pulses ;  the  pupils  were  equal.  There  was  persistent  head- 
ache, and  sometimes  roaring  in  the  right  ear.  Difficulty  in  swallowing  had  existed  from 
the  first.     The  general  condition  was  unsatisfactory. 

It  was  decided  to  tie  the  common  carotid  at  once,  but  though  the  pulsation  and  thrill 
in  the  sac  seemed  arrested  at  first,  they  returned  in  a  few  minutes.  It  was  then  decided, 
as  a  forlorn  hope  (because  the  diagnosis  had  placed  the  opening  of  the  sac  close  to  the 
carotid  foramen),  to  extend  the  incision  upwards  in  front  of  the  tragus  to  determine  the 
feasibility  of  laying  open  the  sac  and  tying  the  vessel  upon  the  distal  side  of  it. 

A  cautious  dissection  §  at  the  back  and  upper  part  of  the  sac  showed  that  this  filled  all 
the  space  between  the  mastoid  process  behind  and  the  condyle  and  ramus  of  the  jaw  in 
front,  the  sac  seeming  also  to  blend  with  the  skull  or  to  be  closely  adherent  to  it.  A 
little  reflection  made  it  apparent  that  any  attempt  to  deal  with  the  sac  after  the  method 

*  Aneurysm  of  the  internal  carotid  here  refers  to  the  cervical  part  of  the  artery.  The 
treatment  of  orbital  aneurysm,  which  often  depends  on  arterio-venous  communication 
(traumatic  or  idiopathic)  between  the  internal  carotid  and  the  cavernous  sinus,  has 
ab'eady  been  considered  at  p.  586. 

t  The  rareness  of  disease,  and  thus  of  idiopathic  aneurysm,  here  is  well  known. 

J  "With  reference  to  this  tendency  of  internal  carotid  aneurysms  to  project  inwards. 
Dr.  Prewitt  thus  quotes  from  Prof.  Agnew  (Surgery,  vol.  i.  p.  591)  :  "  The  deep  situation 
of  the  artery,  covered  as  it  is  externally  by  the  stylo-hyoid,  stylo-pharyngeus,  and  stylo- 
glossus muscles,  and  by  dense  aponeurotic  structures  which  extend  down  to  the  styloid 
process,  prevents  any  very  marked  prominence  of  such  a  tumour  on  the  surface  of  the 
neck,  and,  as  the  artery  is  separated  from  the  pharynx  only  by  the  mucous  membrane 
and  the  constrictor  muscle,  its  extension  inwards  becomes  an  anatomical  necessity. 
Indeed,  in  this  peculiarity  lies  the  chief  difference  between  aneurysm  of  the  internal 
carotid  and  aneurysm  situated  at  the  division  of  the  common  trunk." 

§  It  was  suggested  by  Prof.  Agnew,  at  the  discussion  on  this  paper,  that  the  jaw 
should  have  been  divided  and  the  pieces  pulled  aside  to  facilitate  further  dissection  ; 
but  Dr.  Prewitt  found  that  the  jaw  and  sac  were  closely  adherent,  and,  even  if  separa- 
tion could  have  been  effected,  there  would  have  been  no  artery  above  that  could  have 
been  tied. 


LKiATlIJK   OK  Till-.    INTKIIXAL   CAI.'OTII).  607 

ctf  Mr.  Synu'  would  in  all  i)rol)abiliry  prove  disastrous,  as  it  would  almost  certainly  be 
found  that  there  was  no  portion  of  the  artery  Vietweeu  the  carotid  foramen  and  the  sac 
to  be  tied.  The  wound  was  washed  out  with  bichloride  solution,  drained,  and  closed. 
On  the  evening  of  the  eighth  day.  there  having  been  pyrexia  and  free  suppuration  of  the 
wound  in  the  interval,  hiemorrhage  took  place  from  the  sac.  The  wound  was  enlarged. 
and  search  made  with  the  finger  for  the  orifice  of  the  artery  or  the  carotid  foramen. 
The  search  being  fruitless,  and  it  seeming  certain  that  laying  open  of  the  sac  or  removal 
of  the  finger  would  be  followed  by  speedily  fatal  haemorrhage,  the  sac  was  packed  with 
strips  of  lint  rolled  in  iodoform.  Haemorrhage  did  not  recur,  but  the  patient  died 
exhausted  twenty-five  days  after  the  first  operation. 

The  necropsy  was  conducted  under  great  difficulty,  but  it  was  thought  that  it  was 
made  out  that  the  opening  in  the  artery  was  close  to  the  carotid  foramen.  Death 
seemed  largely  due  to  septic  causes — ejj.,  thrombosis  of  the  inferior  petrosal  and 
lateral  sinuses. 

Dr.  Pi-ewitt  points  out  that  such  fin  aneuiysm  might  1)e  mistaken  for 
one  of  the  occipital,  vertebraL  and  perhaps  of  the  internal  maxillary  or 
one  of  its  branches.  The  chief  diagnostic  points  are  the  projection  into 
the  pharynx ;  the  evidence  of  pressure  on  the  vagus  and  glosso-pharj^n- 
geal  (p.  606)  ;  and  the  exclusion  of  the  vertebral,  b}^  the  effects  of  digital 
pressure  below  the  sixth  cervical  vertebra  (p.  608).  He  also  sho^\'s  bv 
several  cases  that  aneurysm  of  the  internal  carotid  has  repeatedly, 
owing  to  the  interference  with  speech  and  swallowing,  the  pain  in  the 
neck,  and  the  difficulty  in  opening  the  mouth,  been  taken  for  tonsillar 
abscess,  and  with  fatal  results.  One  of  these  cases  may  be  quoted 
here  : 

A  man.  aged  28,  was  shot,  on  September  30.  1879.  through  the  right  infra-orbital 
region.  No  hEemorrhage.  At  the  end  of  a  week  the  swelling  in  the  face  had  entirely 
subsided,  but  tumefaction  of  the  right  side  of  the  neck  remained.  On  the  eighth  day 
the  patient  was  out.  On  the  fifteenth  he  caUed  at  Dr.  Lee's  office,  and  complained  of 
inability  to  speak  or  swallow,  and  also  of  severe  pain  in  the  right  side  of  the  neck, 
which  he  said  he  could  not  bend.  His  appearance  was  that  of  a  man  suffering  from 
severe  tonsillitis.  With  considerable  difficulty  Dr.  Lee  succeeded  in  opening  the 
patient's  mouth  enough  to  permit  of  limited  inspection.  The  tonsils  and  soft  palate 
were  so  swollen  as  to  preclude  inspection  of  the  pharynx.  On  the  hard  palate  there 
was  a  small  firm  tumour  about  the  size  of  a  hickory-nut.  Thinking  this  might  be  the 
ball  surrounded  by  inflammatory  products,  an  exploratory  incision  was  made.  On  the 
removal  of  some  clots  of  blood,  there  was  a  gush  of  arterial  blood.  In  consequence  of 
the  struggles  of  the  patient,  Dr.  Lee  was  unable  to  control  the  hsemorrhage,  and  death 
ensued  in  a  few  minutes. 

In  the  discussion  wliieh  followed  on  Dr.  Prewitt's  paper  the  following 
case  of  traumatic  aneurysm  of  the  internal  carotid  following  a  stab  in 
the  neck  was  related  by  Dr.  Briggs,  of  Nashville : 

A  man,  aged  23,  had  an  expansile  tumour  in  the  left  parotid  region,  encroaching  on 
the  throat,  causing  difficulty  in  swallowing.  There  was  a  loud  bruit,  and  pulsation  in 
the  swelling  was  lessened  by  pressure  on  the  common  carotid.  A  smaU  cicatrix  pointed 
to  the  receipt  of  a  stab  six  weeks  before. 

Acting  on  the  principle  that  a  traumatic  aneurysm  is  simply  a  wounded  artery,  and 
should  be  treated  as  such.  Dr.  Briggs  performed  the  old  operation.  A  knife  being 
pushed  into  the  most  prominent  part  of  the  swelling,  this  opening  was  plugged  with  a 
finger,  which  appeared  to  find  the  wound  in  the  artery.  The  opening  being  enlarged 
upwards  and  downwards,  large  clots  were  removed,  followed  by  a  gush  of  arterial  blood, 
which  was  arrested  by  stuffing  the  wound  with  sponges.  The  incision  being  prolonged 
downwards,  the  common  carotid  was  tied.  On  the  removal  of  the  sponges,  the  h^emor- 
rhage  was  as  violent  as  before,  and  was  only  arrested  by  the  pressure  of  a  finger  in  the 
sac.     "NMiile  this  was  kept  up,  the  tissues  were  scratched  through,  and  a  ligature  placed 
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above  and  below  tlio  opening.  Though  tlie  incision  measured  eight  inches,  there  was 
scarcely  sufficient  room.  At  the  bottom  of  the  wound  the  styloid  process  could  be  seen, 
and  just  anterior  and  internal  to  it  the  ligatures  on  the  internal  carotid.  The  ])atient 
made  a  good  recovery. 

It  will  be  seen  that  the  two  cases  of  Dr.  Prewitt  and  Dr.  Brings 
differ  widely.  ThouR-h  both  were  traumatic,  in  one  there  was  room  to 
place  a  distal  ligature,*  in  the  other  there  was  not.  The  fact  that,  in 
the  latter,  haemorrhage  did  not  recur  for  the  twenty-five  days  in  which 
the  patient  lived  after  plugging  the  sac,  leads  one  to  hope  that  plugging 
with  aseptic  gauze,  firmly  and  carefully,  against  the  base  of  the  skull, 
might  be  successful  in  such  another  case,  if  the  wound  cotild  l)e  kept 
aseptic,  and  the  dysphagia  met  by  tube-feeding. 

Line  and  Guide. — These  are  practically  the  same  as  those  given  for 
the  common  carotid.  The  internal  carotid  lies  at  first  outside  and  rather 
behind  the  external  carotid.  Soon  after  its  commencement  it  becomes 
too  deei:)ly  placed  to  admit  of  ligature. 

Eelations  in  the  Neck  : 

In  Fkont. 

Skin  ;  fasciae  :  platysma. 
Sterno-mastoid  ;  stylo-glossus  ; 
Glosso-pharj-ngeal  nerve. 
Parotid  gland. 


stylo-pharyngeus. 


Outside. 

Internal  jugiilar, 
Vaa'ns. 


Inside. 

Pharynx. 

Ascending  pharxngeal. 

Tonsil. 


Internal 
carotid. 

Behind. 

Rectus  capitis  anticus  major. 
Superior  laryngeal  nerve. 

Operation.^ — This  is  much  the  same  as  that  for  ligature  of  the  external 
carotid.  The  artery  can  only  be  tied  in  its  first  and  more  superficial 
part.     It  here  lies  outside  and  rather  behind  the  external  carotid. 

Thus  the  incision  should  be  made  along  the  anterior  border  of  the 
sterno-mastoid,  and  not  just  in  front  of  it,  the  centre  of  the  incision 
lying  about  half  an  inch  above  the  upper  border  of  the  thyroid  cartilage. 
The  sterno-mastoid  being  defined,  and  the  cellular  tissue  opened  up  in 
front  of  it,  the  same  su2)erficial  structures  will  be  met  with  as  in  the 
external  carotid  (p.  604).  When  the  carotids  are  found,  the  external 
should  be  drawn  inwards,  and  the  digastric  upwards.  The  needle 
should  be  passed  from  without  inwards,  avoiding  the  internal  jugular 
and  the  vagus. 


*  Dr.  Briggs,  with  reference  to  his  case,  stated  that,  though  the  opening  in  the 
internal  carotid  was  very  close  to  the  carotid  canal — not  more  than  half  an  inch  from 
it — the  operation  was  not  so  very  difficult. 
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LIGATURE    OF    THE    VERTEBRAL    ARTERY. 

Indications. 

(i)  Wi»uuds  and  (2)  Traumatic  Aneurysms  may  be  considered  together. 
There  is  liable  to  be  much  obscurity  as  to  whetlier  it  is  the  vertebral  or 
some  other  artery — e.ij.,  inferior  thyroid,  ascending  cervical,  common 
carotid,  or.  it"  higher  up,  the  occipital — which  is  afiected ;  and,  when  it 
is  decided  that  it  is  the  vertebral  arteiy,  it  is  by  no  means  easy  to  carry 
out  satisfactory  treatment.  The  best  course  is  to  enlarge  the  wound, 
and  to  decide,  with  the  finger,  the  relation  of  the  wounded  vessel  and 
of  the  haemorrhage  to  the  transverse  processes  of  the  vertebrae.  The 
direction  of  the  wound,  and  the  effect  of  pressure  below  and  above  the 
level  at  which  the  vertebral  ceases  to  be  compressible — i.e.,  above  the 
"  carotid  tubercle  "  {vide  infra) — will  also  be  helpful. 

If  the  wound  be  low  down,  there  are  between  two  and  three  inches  of 
the  artery  available  for  ligature,  and  this  should  be  placed  above  and 
below  the  wound.  But  if,  as  is  more  frequent,  the  wound  is  higher  up 
in  the  neck,  it  will  be  almost  impossible,  even  after  exposing  and  clip- 
ping away  the  anterior  roots  of  the  transverse  processes,  to  find  and 
secure  the  artery,  and  the  best  course  will  be  to  carefully  plug  the 
M'ound,  as  successfully  done  by  Dr.  Kocher,  of  Berne.* 

A  man.  aged  48,  had  been  stabbed  in  the  neck.  Daily  hjemorrhages,  often  profuse, 
took  place  for  three  weeks,  in  spite  of  plugs  of  charpie  soaked  in  perchloride  of  iron. 
On  admission  into  the  hospital  a  wound  was  found  about  an  inch  to  the  left  of  the  spine, 
at  the  level  of  the  fifth  and  sixth  cervical  vertebrte.  Through  the  wound  was  seen  a 
swelling,  feebly  pulsating.  On  removing  coagula  and  opening  up  the  wound,  free 
arterial  hiemorrhage  came  from  a  cavity  about  the  size  of  a  small  apple,  at  the  bottom 
of  which  transverse  processes  could  be  felt.  The  bleeding  came  from  both  the  central 
and  peripheral  ends  of  the  artery,  between  the  transverse  processes  of  apparently  the 
fifth  and  sixth  vertebrte.  As  a  ligature  could  not  be  applied,  a  pea-like  bit  of  charpie, 
soaked  in  solution  of  iron  perchloride,  was  introduced  between  the  transverse  processes. 
The  head  was  kept  fixed  with  a  stiff  collar.  On  removal  of  the  plug  on  the  fourth  day, 
partly  with  a  stream  of  water,  partly  with  forceps,  no  bleeding  followed.  The  patient 
was  discharged  cured  in  five  weeks,  having  had  a  slight  attack  of  erysipelas. 

Dr.  Kocher  states  that  Maisonneuve  is  said  to  have  tied  the  vertebral 
and  inferior  thyroid  arteries,  and  removed  a  bullet.  The  haemorrhage 
was  arrested,  but  death  occurred  from  purulent  infiltration  into  the 
spinal  canal.  This  case  appears  to  have  been  one  of  ligature  of  the 
artery  before  its  enti^ance  into  the  vertebral  canal. 

Aneurysms  of  the  vertebral  are  always  traumatic.  There  are  about 
twenty-four  +  cases  on  record  of  aneurysms  and  wounds  of  this  vessel. 
The  situation  varies  much.  Usually  it  is  high  up,  near  the  mastoid 
process.! 


*  Langenbeck's  Arch.f.  Min.  Chir.,  Bd.  xii.  S.  867.  A  full  abstract  of  the  paper  is 
given  in  the  Syd.  Soc.  Blen.Retr..  187-172,  p.  202. 

t  Barbieri.  of  Milan,  quoted  by  Kocher  Qoc.  supra  cit.').  has  collected  sixteen  ;  Pilz 
(Langenbeck's  Arch.f.  Min.  Chir.,  Bd.  ix.)  has  gathered  together  four.  Then  there  are 
Kocher's,  one  by  Liicke  in  the  same  Arrh.,  Bd.  viii.  S.  78,  and  the  American  case  given 
below. 

%  In  nine,  according  to  Kocher.  the  wound  was  at  or  above  the  second  cervical 
vertebra;  in  two.  "at  the  upper  part  of  the  neck";  in  six  it  was  below  the  second 
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The  diificulty  of  diagnosis  of  wounds  of  the  vertebral  and  other 
arteries,  and  their  results,  has  been  already  alluded  to.  Mr.  Holmes 
(Lancet,  July  26,  1873)  states  that  there  are  eleven  cases  in  which  the 
carotid  has  been  tied  for  wound  or  aneurysm  of  the  vertebral,  of  course 
with  no  advantage.  This  mistake  seems  to  have  arisen  from  forgetful- 
ness  of  the  fact  that,  while  pressure  on  the  common  carotid  below  the 
transverse  process  of  the  sixth  cervical  vertebra  will  check  all  pulsation 
in  the  cai'otid,  the  branches  of  the  carotid,  and  aneurj'sms  situated  on 
them,  it  will  also  check  pulsation  in  a  vertebral  aneur^'sm.  Mr.  Holmes 
points  out  that  the  above  '•  carotid  tubercle"  is  higher  up  than  is  usually 
supposed,  being  situated  two  to  three  inches  above  the  clavicle,  and  he 
lays  down  the  rule  that,  when  a  traumatic  aneurysm  is  situated  in  the 
course  of  the  vertebral,  and  its  pulsations  are  commanded,  however  com- 
pletely, hy  pressure  on  the  common  carotid  low  in  the  neck,  it  ought 
not  to  be  treated  as  being  carotid,  or  as  aifecting  a  branch  of  the  carotid, 
until  it  is  clearly  proved  that  its  piilsations  are  stopped  by  pressu.re 
applied  above  the  level  at  which  the  vertebral  ceases  to  be  compressible 
— i.e.,  above  Ohassaignac's  carotid  tubercle.  Ligature  of  the  vertebral 
artery  in  the  first  few  inches  of  its  course  being  so  very  rai'ely  available, 
compression  of  the  artery  low  down,  with  the  aid  of  an  anaesthetic  if 
needful,  and  with  the  additional  help  of  direct  pressure  or  cold  on  the 
aneurysm  above,  should  be  made  use  of. 

Dr.  Weir  QNew  York  Archives  of  Medicine,  1884)  records  a  case  of  a  man  stabbed  ou  the 
right  side  of  the  ueck,  about  three-quarters  of  an  inch  below  the  ear,  just  in  front  of  the 
:sterno-mastoid.  A  traumatic  aneurysm,  believed  to  be  of  the  vetebral,  slowly  developed. 
Digital  pressure  over  the  carotid  tubercle  was  made  use  of,  and  in  three  hours  the 
tumour  was  cured. 

If  pressure  fails,  and  if  the  aneurysm  increases  in  size,  the  surgeon 
must  decide  between  running  the  risk  of  injecting  ergotine,  or  the  use 
of  coagulants,  or  opening  the  swelling  and  plugging  it.  In  the  latter 
■case  aseptic  gauze  strips — viz.,  iodoform  or  sal  alembroth — should  be 
made  use  of,  in  preference  to  the  perchloride  of  iron.  The  gauze  should 
be  carried  into  the  aneurysm,  the  wound  being  opened  sufficiently 
freely  to  allow  the  surgeon  to  see  what  he  is  about,  and  the  head  should 
afterwards  be  kept  rigidlj^  still.* 

(3)  Ligature  of  the  Innominate  Artery,  either  at  the  same  time  to 
prevent  secondary  haBmorrhage,  or,  later  on,  to  arrest  this  when  it  has 
occuri'ed  at  the  seat  of  ligature  owing  to  the  reflux  of  blood  from  the 
subclavian  (p.  631). 

(4)  Epilepsy. — Dr.  Alexander,  of  Liverpool,  has  performed  this  opera- 
tion in  thirty-six  cases,  after  the  first  case  usual  1}^  tying  both  arteries 
•simultaneously.  The  following  (Diet,  of  Sunj.,  vol.  ii.  p.  786)  is  his 
opinion  of  the  value  of  tlie  operation  : 

The  operation  was  j^erformed  in  the  hope  that  a  diminution  of  blood 
to  the  hinder  brain  and  the  spinal  cord  would  result  in  a  lessening  or 
■cessation  of  the  epileptic  convulsions,  it  being  expected  that  the 
diminution  would  be  more  permanent  to  the  parts  supplied  after  ligature 

•cervical  vertebra.     In  four  of  the  latter  it  was  in  the  neighbourhood  of  the  external 
•carotid  artery  and  its  branches ;  thus  in  one  the  wound  was  at  the  angle  of  the  jaw. 

*  In  one  case  related  by  Kochcr  the  nerves  lying  behind  the  artery  were  injured, 
and  in  another,  dar.gcrous  inflammation  of  the  spinal  meninges  took  place. 
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ot"  the  vei-tel)rals  than  after  li^'atiire  of  otlier  vessels,  on  account  of  the 
Absence  of  anastomosing  branches,  and  tlie  restraints  to  dilatation  of 
the  nnligatured  vessels  by  the  long  canals  through  which  the  vessels 
pass.  For  a  time  these  expectations  wow-  i-ealised,  but  soon  rela])ses 
occurred,  and  in  ^lay  1884  an  analysis  of  thirty-six  cases  showed  only 
eight  cases  ^\•lucll  had  had  so  few  fits  since  operation  that  they  might  be 
jiractically  considered  cured.  Eleven  had  been  for  several  months  so 
much  improved  that  they  seemed  to  be  cured  ;  and  althougli  the  fits  had 
recurred  iu  all,  yet  the  improvement  was  still  distinctly  manifest  in  many. 
In  sixteen  cases  there  did  not  seem  to  be  any  decided  im})rovement.  Three 
<lied  oiit  of  the  thirty-six — one  from  hasmorrhage,  one  from  embolism, 
and  one  from  pleurisy.  All  the  cases  operated  on  were  chronic,  hope- 
less epileptics,  many  of  whom  had  become,  gradually,  mentally  afiected. 
Not  one  of  the  latter  was  permanently  benefited  to  any  practical 
extent.  On  account  of  the  uncertainty  as  to  what  cases  woiild  derive 
benefit  from  the  operation.  Dr.  Alexander  had  ceased  to  recommend  or 
perform  the  operation.  As  far  as  he  could  then  see,  this  chapter  of 
surger}^  might  be  closed. 

Relations. — The  vertebral  artery,  the  largest  and  usually  the  first 
branch  of  the  subclavian,  arises  from  the  upper  and  Ijack  part  of  the 
artery,  and  ascends  at  first  a  little  outwards  and  backwards  to  reach  the 
foramen  in  the  transverse  process  of  the  sixth  (sometimes  the  fifth  or 
the  seventh)  cervical  vei'tebra.  Traversing  these  foramina,  it  passes 
through  that  of  the  axis  ;  it  then  bends  outwards  and  upwards  to  reach  - 
that  of  the  atlas,  and,  passing  backwards,  lies  in  a  deep  groove  on  the 
jtosterior  arch  of  the  atlas  behind  the  articular  process,  beneath  the  sub- 
occipital nerve.  In  this  position  it  lies  in  the  sub-occipital  triangle. 
Finall}',  it  pierces  the  posterior  occipito-atloid  ligament  and  dura  mater, 
and,  running  upwards  and  forwards  through  the  foramen  magnum, 
winds  round  to  the  front  of  the  medulla  to  join  its  fellow  and  form 
the  basilar  at  the  lower  border  of  the  pons  Varolii. 

Behind. 

Cervical  nerves  (in  vertebral  canal). 
Sympathetic  plexus. 

Outside.  Inside. 

Scalenus  anticus  and  phrenic  nerve.  Longus  colli. 

Vertebral  artery. 

In  Front. 
Internal  jugular. 
Inferior  thyroid. 
Thoracic  duct  (left  side)  crossing  from 

witliin  outwards. 
Vertebral  vein  (often  plexiform). 
Sympathetic  plexus. 

Operation. — The  head  having  been  suitably  raised  and  turned  slightly 
over  to  the  opposite  side,  an  incision,  three  inches  long,  is  made  along 
the  outer  border  of  the  sterno-mastoid,  extending  to  the  clavicle.  In 
deepening  this  incision  the  external  jugular  must  be  looked  out  for, 
running  jDarallel  here  ^^'ith  the  outer  border  of  the  muscle.  When  the 
deep  fascia  is  divided,  the  sterno-mastoid,  together  with  the  vein,  is  to  be 
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drawn  itiwards.  the  incision  being  prolonged  along  the  clavicle,  and  some 
of  the  clavicular  fibres  detached  from  the  bone  if  needful.  The  surgeon 
then,  working  with  the  narrow  point  of  a  steel  director,  carefully  opens 
itp  the  deep  connective  tissue,  and  endeavours  to  define  the  interval 
between  the  scalenus  anticusand  the  longiis  colli  muscles.  As  the  outer 
border  of  the  former  muscle  corresponds  with  that  of  the  sterno-mastoid, 
this  muscle  must  be  well  retracted  inwards.  In  defining  the  vertebral 
artery  as  it  lies  between  the  scalenus  and  longus  colli,  the  presence  of 
the  phrenic  nerve  lying  on  the  scalene,  the  pleura  internally,  the 
internal  jugular,  inferior  thjToid,  and  the  vertebral  veins  over  the 
vessel,  with  the  thoracic  duct  crossing  it,  on  the  left  side,  from  within 
outwards,  must  all  be  borne  in  mind,  these  structures  being  drawn  to 
either  side,  as  is  convenient,  with  strabismus-hooks.  The  depth  of 
the  wound  and  venous  haemorrhage  are  difficulties  at  this  stage.  The 
needle  is  then  passed  from  without  inwards.  Owing  to  the  deep 
position  of  the  artery  a-  good  light  is  essential,  and  the  head  must  be- 
manipulated  so  as  to  relax  the  deep  parts  as  required.  The  anterior 
transverse  tubercle  in  the  sixth  cervical  vertebra  is  a  good  guide  in 
cases  of  difficulty;  beloAv  it,  the  pulsation  of  the  artery  should  be  felt. 
In  cleaning  the  artery  previous  to  passing  the  ligature,  the  fibres  of  the 
sympathetic  must  be  disturbed  as  little  as  possible.  Temporary  paralysis 
from  the  intei'ference  with  these  fibres  is  almost  certain,  and  immediate 
contraction  of  the  corresponding  pupil  is  of  very  frequent  occurrence,, 
and  may  l^e  regarded  as  a  pretty  certain  indication  that  the  vessel  has 
been  secured.  If  the  vertebral  vein  is  wounded  and  cannot  be  secured 
separately,  ligatures  should  be  placed  on  artery  and  vein  together,  above 
and  below  the  woimd  in  the  latter. 

It  has  been  suggested  by  Dietrich  to  tie  the  vertebral  artery  between 
the  atlas  and  axis.  This  operation  would  prevent  the  reflux  of  blood 
from  abo\e  after  a  wound  or  traumatic  aneurysm  below  had  been  plugged ; 
but,  howe\'er  feasible  as  a  dissecting-room  operation,  it  would  be  one  of 
great  diflSc 'ulty  on  the  living,  owing  to  the  depth  and  small  part  of  the 
artery  wliich  is  to  be  tied. 

LIGATURE  OF  THE  SUBCLAVIAN. 

As  it  is  very  doubtful  whether  ligature  of  the  first  part  is  a  justifiable 
operation  even  in  these  days  of  improvements  in  aseptic  surgery  and 
of  new  ligatures,  the  operations  on  the  second  and  third  parts  will  be 
described  fh-st,  the  two  being  taken  together,  as  one  operation  is  often 
only  an  extension  of  the  other.  The  operation  on  the  first  part  will 
then  be  more  briefly  alluded  to  (p.  621). 

LIGATUZE    OF    THE    SUBCLAVIAN    IN    ITS     SECOND    AND 
THIRD    PARTS    (Fig.   2 1 8). 

Line. — From  the  curved  and  short  course  of  this  vessel  no  definite 
line  can  be  given. 

Guide. — The  chief  point  to  remember  is  the  outer  margin  of  the 
sterno-mastoid.  as  this  corresponds  to  the  outer  border  of  the  scalenus 
anticus,  which  has  to  be  defined  and  then  traced  down  to  the  tubercle 
on  the  first  rib,  the  pai't  of  the  artery  to  be  tied  lying  on  the  upper 
surface  of  this  bone,  oiitside  and  behind  the  muscle  and  tubercle. 
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Relations  (third  part) : 

In  Front. 

Skin  ;  fascice ;  platysina ;  branches  of  cervical 
plexus. 

Venous  plexus— vi/..  external  jugular;  supra- 
scapular; posterior  scapular;  transverse  cer- 
vical ;  branch  from  cephalic. 

Transverse  cervical  and  supra-scapular  aiteries. 

Cellular  tissue  and  fat. 

Nerve  to  subclavius. 

Subclavian  vein  (below). 

Abovp:. 

SuVjclaviau 
(third  pan). 


Omo-hyoid. 

Cords  of  bracliial  plexus. 

Eelations  (second  part) : 


Berixd. 

First  rib. 


Above. 
Cords  of  brachial 
plexus. 


In  Front. 
Skin ;  fasciae  ;  plat^'sma. 
Sterno-niastoid. 
Scalenus  anticus. 
Phrenic  nerve. 

Subclavian  artery 
(second  part;. 


Behind. 
Scalenus  medius. 
Collateral  Circulation. 

Whe>i  a  Ligature  is  applied  to  the  Third  or  Second  1  art. 
sets  of  vessels*  are  here  employed,  viz. : 
Above. 


Below. 
Pleura. 


-Three  main 


The  supra-scapular. 
The  posterior  scapular, 


Below. 
The    acromio-thoracic,    the 
with  infra-scapular,  sub-scapu- 

lar, and  dorsalis  scapulae. 

The  long  thoracic  and  the 
scapular  arteries. 


with 


with  Branches  of  the  axillary. 


The  superior  intercostal. 
The  aortic  intercostals, 
Tlie  internal  mammary, 
Numerous  jilexiform  ves- 
sels passing  through  the 
axilla  from  branches  of 
the   subclavian, 
mien  a  Uqature  u  applied  to  the  First  Part.-The  collateral  circula- 
tion may  be  carried  on  bvthe  superior  anastomosmg  with  the  mterioi 
thyroid,    one   vertebral    with   its    fellow,    the   internal    mammaiy    and 
superior  intercostal  with  the  long  thoracic  and  the   scapular  arteries 
and   the    princeps    cervicis    with    the    profunda    cervicis    (Smitli    and 
AValsham.  p.   38). 

Indications.  ,         .        ,  .  ,  •   „  +^ 

i    In  some  cases  of  axillary  aneurysm-i.e.,  those  m  which,  owing  to 
the  pain,  the  irritability  of  the  patient,  the  depth  ot  the  artery,  or  the 

*  Key,  ^./r*  Ho,p.  li^p.,  1836.     A  case  in  .vhich  the  subclavian  artery  had  been  tried 
for  axillary  aneurysm  tv.-clvc  years  previously. 
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rapid  increase  of  the  anemysni.  pressure  is  not  available.'^  With  regard 
to  the  operation  of  ligature  of  the  snljc-lavian  for  axillary  aneurysm,  it 
should  be  remembered  that  the  mortality  has  been  high.  Mr.  Holmes 
(Syst.  of  Surg.,  vol.  iii.  p.  109)  thus  explains  this  fact :  In  the  first  place 
the  procedm^e  resembles  Anel's  operation  almost  as  much  as  Hunter's. 
Hence,  suppuration  of  the  sac  from  the  loose  formation  of  clot,  and 
secondary  hannorrliage  from  disease  of  the  artery,  may  be  anticipated. 
Again,  the  ligature  must  be  placed  in  the  immediate  vicinity  of  large 
branches.  Then,  again,  the  deficient  formation  of  laminated  clot  is 
further  favoured  by  the  absence  or  loose  structure  of  the  aneurysmal  sac, 
and  by  the  want  of  resistance  in  the  parts  A\-hicli  surround  it.  Sir 
J.  E.  Erichsen  (Surgery,  vol.  ii.  p.  212)  also  alludes  to  the  unfavourable 
results  after  ligature  of  the  subclavian  for  axillary  aneurysm — i.e., 
out  of  forty-eight  cases,  twenty-three  ^\•ere  cured  and  twenty-five 
(lied, — and  attributes  the  high  mortality  chieflj^  to  three  causes, 
viz.:  (l)  inflammatory  changes  within  the  chest;  (2)  suppuration  of 
the  sac;  (3)  haemorrhage.  (See  below,  p.  617.  where  the  chief  points 
in  the  after-treatment  are  given.) 

ii.  Oases  of  subclavian  and  subclavio-axillary  aneurysm  not  amenable 
to  other  treatment :  or  where  the  aneurysm,  especially  if  subclavio- 
axillary,  is  small  in  size  (not  larger  than  a  hen"s  egg),  of  recent  duration, 
and  distinctly  traumatic  in  origin.  Mr.  Poland  (Giu/s  liosp.  Bep.,  1871). 
in  his  report  on  subclavian  aneurysm,  gives  nine  cases  of  recovery  and 
twelve  cases  ending  fatally  after  ligature  of  the  second  or  third  por- 
tions of  the  subclavian  for  subclavian  or  subclavio-axillary  aneurysm. 
With  regard  to  the  nine  successful  cases  Mr.  Poland  raises  a  very 
important  question.  Was  the  aneurysm  developed  in  a  healthy  artery  ? 
If  so,  the  success  is  exi:)lained.  In  three  the  aneurysm  \\'as  entirely 
local,  independent  of  general  arterial  disease  ;  in  two  this  was  doiibtful ; 
in  four  the  origin  was  spontaneous.  Whether  general  atheroma  existed 
here  must  remain  uncertain,  as  the  patients  recovered,  and  the  artery, 
where  tied,  was  healthy.  "  We  can  only  say  this :  that  subclaA-ian 
aneurysm  in  its  early  stage,  occurring  in  persons  of  the  earl 3-  or  middle 
period  of  life,  without  any  indication  of  disease  of  the  heart  or  large 
vessels,  may  and  does  recover,  and  that  a  cure  may  be  effected  by  means 
of  a  ligature  of  the  third  or  second  portion  of  the  artery  notwithstanding 
the  disease  is  one  of  spontaneous  origin,  and  therefore  presumed  to  be 
indicative  of  arterial  disease."' 

In  these  successful  cases  the  size  of  the  aneur^-sm  in  no  instance 
exceeded  that  of  a  hen's  egg,  and  the  duration  of  the  cases  was  short, 
being  under  four  and  a  half  months. 

Of  the  twelve  unsuccessful  cases  of  subclavio-axillary  aneur^^sni  there 
was  good  reason  to  believe  that  in  ten  at  least  an  atheromatous  condition 
of  the  arteries  existed.  The  size  of  the  aneurysm  was,  in  all  save  one, 
larger  than  in  the  first  group. 

iii.  As  a  distal  operation,  together  with  ligature  of  the  common  carotid 
for  some  cases  of  aneurysm  of  the  innominate  and  aorta.     (See  p.  643.) 

iv.  Preparatory  to  such  operations  as  interscapulo-thoracic  amputation 

(P-  ^77)- 

*  See   the   conclusions    on   axillary   aneurysm   formulated   hy   Mr.    Holmes   in   his- 
ZectUTcs  at  the  College  of  Surgeons,  p.   107. 
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V.  For  wounds  of  the  suhi-laviau  its?lf — ej/.,  stabs.  This  is  very  rarely 
called  for. 

Operation  for  Ligature  of  the  Third  or  Second  Portion  of  the 
Siibclavian  fFiii'.  218). — -Tliese  two  will  be  considered  toyt-ther.  as  one 
operation  is  l)iit  an  extension  of  the  other. 

The  patient  having  been  turned  over  on  to  the  sound  side,  propped  up 
with  pillows  at  the  edge  of  the  table,  the  head  drawn  over  to  the  opposite 
side,  the  shoulder  on  the  side  of  the  aneurysm  is  depressed  as  strongly 
as  possible,  so  as  to  open  out  the  posterior  triangle.  The  surgeon  then, 
standing  in  front  of  the  shoidder,  draws  the  skin  down  over  the  clavicle 
with  his  left  hand,  and  makes  an  incision,  three  inches  long,  over  this 
bone,  between  the  sterno-mastoid  and  trapezius,  dividing  skin,  fasciae, 
and  platysma.  The  soft  parts  being  now  allowed  to  glide  up,  the 
incision  should  lie  half  an  inch  above  the  clavicle,  the  external  jugular 

Fig.  218. 


Parts  concerned  in  ligature  of  the  third  part  of  the  subclavian,  i,  Sterno-mastoid. 
2,  Scalenus  anticus,  below  which  the  subclavian  arterj"  is  seen  deeplj-  with  a  liga- 
ture passed  below  it.  3,  External  jugular  vein  joining  the  venous  plexus  here  met 
with.     4,  Omo-hyoid.     5,  Transversalis  colli  arteiy. 

vein  thus  escaping  injury ;  for,  as  this  vein  perforates  the  deep  fascia  just 
above  the  cla^dcle,  it  cannot  be  draAvn  down  with  the  skin,  sui^erficial 
fascia,  and  jjlatysma.  If  more  room  be  required  owing  to  the  elevation 
of  the  clavicle  or  the  presence  of  an  aneurysm,  the  above  muscles  must 
be  divided,  and  a  longitudinal  incision  made  upwards,  at  right  angles  to 
the  inner  end  of  the  first,  and  a  triangiilar  tlajD  raised  outwards  and 
upwards. 

When  the  superficial  parts  have  been  sufficiently  incised,  the  deep 
fascia  is  carefully  opened  at  the  inner  end  of  the  incision  and  laid  open 
on  a  director,  and  the  areolar  tissue  beneath,  which  varies  much  in 
density  and  in  the  amount  of  fat  it  contains,  scratched  through  in  a 
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direction  aiming  for  the  outer  edge  of  the  scalenus  anticns,  which 
corresponds  to  the  outer  margin  of  the  clavicular  part  of  the  sterno- 
mastoid.  As  soon  as  the  deep  fascia  is  divided,  the  presence  of  the 
following  complications  must  be  remembered  and  provided  for.  The 
soft  tissues  may  be  much  matted,  oedematous,  and  altered  owing  to 
pi'evious  use  of  pressure,  or  inflammation  set  up  around  a  rapidly  growing 
aneurysm.  The  venous  })lexus  formed  by  the  external  jugular  receiving 
the  su])ra-scapular  and  transverse  cervical  veins,  and,  often,  the  posterior 
scapular  and  a  branch  over  the  clavicle  from  the  cephalic  as  well,  may 
be  much  engorged.  Any  one  or  more  of  these  veins  which  are  in  the 
way  should  be  drawn  aside  with  a  strabismus-hook  or  aneurysm-needle, 
or  divided  between  two  chromic  catgut  ligatures.  Owing  to  the  free 
anastomoses,  this  latter  course  is  to  be  adopted  without  hesitation  if 
needful.  It  cannot  be  insisted  upon  too  strongly  that  a  bloodless  wound 
will  best  enable  the  surgeon  to  reach  this  often  most  difficult  artery,  and 
a  bloodless  wound  is  best  secured  by  tying  beforehand  every  vein  which 
cannot  be  di-awn  out  of  the  way,  and  by  using  a  fine-pointed  steel 
director  as  much  as  possible  after  the  deep  fascia  is  opened. 

As  a  rule,  the  transverse  cervical  artery  is  above  the  incision,  and  the 
supra-scapular  below  it.  under  the  clavicle,  but  occasionally  one  or  both 
of  these  may  be  found  lying  across  the  field  of  operation,  and  must  then 
be  drawn  aside  with  a  strabismus-hook.  While  the  veins  may  be 
ligatured  without  hesitation,  the  arteries  must  be  preserved  intact,  that 
the  collateral  circulation 'may  not  be  interfered  with  (p.  613). 

The  omo-hyoid  varies  in  position,  and  may  be  neglected. 

The  outer  edge  of  the  scalenus  anticus  being  defined  by  scratching 
through  the  cellular  tissue,  this  muscle  is  to  be  traced  downwards  to 
the  scalene  tubercle  on  the  first  rib,  immediately  above  and  behind 
which  landmark  lies  the  artery.  One  of  the  lowest  cords  of  the  brachial 
plexus  will  now  come  into  view,  and  is  another  good  guide  to  the  artery. 

George  A.  Wright,  of  Maucliester  ("Case  of  Ligature  of  Subclavian  Artery  for 
Axillary  Aneurysm,"  Ann.  of  Surg.,  1888,  p.  362),  emphasises  the  value  of  the  lovi'est 
nerve  cord  as  a  guide  in  preference  to  the  scalenus  anticus  and  the  scalene  tubercle.  In 
his  case  the  muscle  was  not  a  very  good  guide,  as  -the  tense  fascia  reaching  from  its 
jjosterior  border  to  the  sheath  of  the  artery  obscured  the  line  of  the  muscle.''  and  as  the 
artery  rose  fairly  high  in  the  neck  the  tubercle  was  not  of  mucli  value  either. 

This  cord  must  not  be  mistaken  for  the  artery,  a  contingency  otherwise 
not  unlikely  to  happen,  as  the  lowest  cord  is  in  close  contact  with  the 
artery  and  may  receive  pulsation  from  it.*  A  little  cleaning  will  show 
the  fasciculation  of  the  nerve.  M'here  the  artery  is  closer  to  the  rib,  and 
is  flat,  not  rounded,  when  rolled  under  the  finger.f     By  compressing  the 

*  Mistaking  a  cord  for  the  artery,  or  tying  the  two  together,  has  happened  to 
excellent  surgeons.  Thus,  in  a  case  under  the  care  of  Mr.  Green,  of  St.  Thomas's 
Hospital,  one  of  the  cords  was  included  in  the  ligature.  The  agony  produced  was 
extreme;  the  man  did  not  cry  out,  but  the  expression  of  his  face  was  something  most 
appalling.  The  ligature  was  immediately  loosed,  and  the  artery  alone  tied,  and  all  the 
frightful  symptoms  disappeared.  The  n^n  made  a  good  recoverj',  and  was  seen  many 
years  afterwards,  perfectly  well  (Poland,  loc.  miqira  int..  p.  83). 

f  Another  difficulty  about  tlie  pulsation'  is  its  variableness.  Sometimes  it  is  violent 
and  excited ;  at  others,  as  in  the  case  of  a  dilated  and  diseased  artery,  or  one  much 
handled  in  the  operation,  almost  imperceptible. 
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artery  between  the  needle  passed  beneath  it  and  ln.s  forefingt-r,  and 
noting  the  result  of  this  pressure  on  the  aneurysm  and  the  pulse 
below,  the  surgeon  will  clear  up  any  doubts  as  to  whether  he  has  the 
artery  or  no. 

The  position  of  the  artery  being  made  sure  of.  the  sheath*  is  opened 
with  the  point  of  the  knife,  the  artery  cleaned,  and  the  needle  passed 
from  above  downwards  and  from  behind  forwards.  Tliis  best  avoids  the 
worst  risk — i.e..  of  including  a  nerve  cord.  The  needle  should  be  kept 
most  carefully  close  to  the  vessel,  and  not  dipped  suddenly  or  used  with 
any  force ;  otherwise  the  pleura  or  subclavian  vein  ma}^  be  injured. f 

The  artery,  before  the  ligature  is  tightened,  will  be  inspected  with 
some  anxiety  as  to  its  condition — whether  normal  in  size  and  structure, 
or  dilated,  thickened  or  thinned. :f  If  much  alteration  be  found,  the 
surgeon  should  carefully  divide  the  outer  half  of  the  scalenus  anticus 
on  a  director  with  a  blunt-pointed  bistomy,  keeping  the  wound  abso- 
lutely dry  so  as  to  watch  for  the  phrenic  nerve,  which,  if  seen,  should 
be  drawn  inwards  with  a  strabismus-hook. 

If  the  artery  be  found  diseased  here  also,  the  surgeon  should  use  one 
of  the  ligatures  described  at  pp.  626,  628,  and  endeavour  so  to  adjust 
the  tightening  of  the  ligature  as  not  to  divide  both  the  internal  and 
middle  coats. 

In  cases  where  the  wound  is  a  verj'  deep  one,  care  must  be  taken, 
while  making  the  second  knot,  that  the  first  does  not  slip.  The  ligature 
having  been  tightened  and  cut  short,  drainage  is  provided  and  the 
wound  carefulh'  closed  and  dressed.  The  limb  is  then  bandaged  with 
cotton-wool  and  kept  somewhat  supported,  and  the  temperature 
maintained  with  hot  bottles  if  needful. 

The  Chief  Points  in  the  After-treatment  are — (i.)  keeping  the 
wound  rigidly  aseptic,  (ii.)  arresting  haemorrhage,  (iii.)  meeting  sup- 
puration of  the  sac,  (iv.)  combating  the  stiffness  and  weakness  of  the 
limb  which  sometimes  follow  on  ligature  of  the  main  trunk. 

(i.)  This  need  not  be  further  alluded  to  in  a  work  like  this,  but  it 
cannot  be  too  strongly  insisted  upon  that,  if  the  high  mortality 
(pp.  614.  620)  which  has  hitherto  attended  this  operation  is  to  be 
reduced,  it  is  mainly  to  keeping  the  wound  aseptic  throughout,  and 
thus  to  early  primary  union,  that  we  must  look. 

(ii.)  The  risk  of  liEemorrhage  is  so  great  that  the  surgeon  should 
alwaj's   endeavour  to  prevent  it  by  trying  to  obtain  earlj^  and  firm 

*  A  process  of  deep  cervical  fascia  which  the  vessel  briugs  out  from  Vjetween  the 
-scaleni.  and  one  which  varies  much  in  density. 

t  The  surgeon  should  be  provided  with  needles  of  different  curves  and  a  silver  probe 
with  a  large  eye.  As  pointed  out  by  Sir  AV.  Fergusson  (^Suryery.  p.  607),  wixlv  his 
attention  to  details  in  operations,  the  eye  of  the  needle  should  always  be  close  to  the 
point,  that  the  ligature  may  be  at  once  seized  with  forceps  as  soon  as  it  appears  under  the 
vessel,  the  difficulties  at  this  stage  of  the  operation  being  not  only  the  surrounding 
parts  of  importance,  but  also  the  fact  that  in  this  case  the  handle  cannot  be  depressed 
so  freely  as  in  operations  on  most  other  arteries,  and  thus  it  is  difficult  to  make  the 
point  rise  above  the  vessel. 

J  In  a  case  of  Listen's  the  vessel  was  dilated,  thick,  and  soft,  --aiitly  enough  com- 
pared to  the  finger  of  a  buckskin  glove."  The  patient,  aged  43,  died  of  hajmorrhage  on 
the  fourteenth  day.  In  a  patient  of  M.  Robert's  (Poland,  loc.  supra  rit..  p.  no),  -the 
■vessel  was  found  enormously  large,  equal  to  the  size  of  an  aorta  ;  pulsation  being  very 
marked.'' 
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closure  of  the  wound,  as  just  iiulicatefl.  and  by  keeping  the  patient 
absolutely  quiet  till  all  is  soundly  healed.  "When  once  ha?morrhage 
occurs,  the  outlook  is  very  grave.  The  treatment  must  vary  according 
to  the  size  of  the  wound  A\hich  remains.  If  there  be  only  a  sinus,  firm 
])ressure  must  be  made  over  the  dressings  by  well-adjusted  bandaging, 
aided  by  a  heavy  bag  of  shot  or  a  truss-like  instrument  adjusted  for 
the  purpose.* 

If  the  wound  be  larger,  and  perhaps  septic  and  sloughy,  an  anffisthetic 
should  be  given,  and,  any  clots  having  been  removed,  it  must  be 
rendered  aseptic,  and  plugged  ^\•ith  strips  of  sterilised  gauze,  the 
part  placed  within  the  wound  having  been  \vrung  out  of  sterilised 
turpentine,  and  pressure  applied  as  above.  The  patient  should  be 
kept  as  quiet  as  possible  with  morphia ;  the  diet  should  be  restricted 
and  given  at  regular  intervals,  and  without  stimulants  unless  absolutely 
required.  The  cases  collected  by  Mr.  Poland  (Joe.  supra  cit.,  pp. 
1 1 6.  117)  show  that  while  haemorrhage  may  occur  as  early  as  the 
eighth  day,  it  may  be  deferred  till  the  twenty-sixth  or  forty-sixth 
day,  the  ligature  having  come  away  on  the  tA\'entieth  day  in  either 
case.  In  neither  of  these  t\\'o  latter  cases  had  the  wound  healed : 
in  the  first,  the  patient  had  been  allowed  to  get  uj) ;  in  the  second, 
pVEemia  was  present. 

The  above  and  the  following  remarks  apply  chiefly,  of  course,  to  the 
days  when  ligature  of  arteries  for  aneurysm  was  much  niore  common^ 
before  the  period  of  aseptic  surgery  and  the  employment  of  sterile 
ligatures. 

The  same  writer  (loc.  supra  cit..  p.  125)  thus  sums  \\\)  the  sources  of 
haemorrhage : 

(a)  From  the  mc.  either  primarij  from  puncture  during  the  operation, 
or  secondary  I'rom  ulceration  or  rupture  at  an  early  period,  or  later  after 
inflammation  and  suppuration  and  giving  way  of  the  sac. 

(/')  From  the  liijatured  part,  in  consequence  of  non-obliteration  of  the 
artery  when  the  ligature  is  becoming  detached,  the  haemorrhage  being 
generally  from  the  peripheral  end  of  the  artery  tied.  It  may  be  due 
also  to  an  unsound  state  of  the  coats  of  the  arterj-.  such  as  dilated,, 
thinned  coats  or  atheromatous  degeneration. 

It  is  worth  remembering  that  this  haemorrhage  is,  in  exceptional 
cases,  recovered  from. 

Mr.  Tolaud  (Jor.  svpra  cU.,  p.  127)  quotes  four  cases  from  the  collection  of  Koclier 
■n-hich  recovered  after  the  use  of  styptics,  pressure,  and  cold,  and  adds  one  under  the 
care  of  Sir  W.  Fergusson  {Edin.  Med.  and  Surg.  Journ.,  1831,  p.  309),  in  which  the 
haemorrhage  was  arrested  promptlj-  and  for  good  by  pressure  applied  immediately 
by  the  patient's  wife. 

(iii.)  Suppuration  of  the  sac.  The  frequency  of  this  untoward 
accident  has  been  already  alluded  to  (p.  614).  It  is  due  to  the  close 
proximity  of  the  ligature  to  the  sac,  without  any  intervening  branch, 
Avhereby  the  necessary  coagulum  is  but  ill  formed  and  loose,  acting- 
as  a  foreign  body,  and  liable  to  set  up  irritation,  inflammation,  and 
its  consequences. 


*  In  a  large  liospital  where  relays  of  assistants  are  available,  digital  pressure  majr 
be  made  use  of. 
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Every  endeavour  sliuukl  be  made  to  prevent  its  occurrence  by 
forbidding  all  handling  of  the  aneurysm. 

If  evidence  of  it  occur,  and  the  swelling,  -which  has  at  first  dimi- 
nished in  she.  again  about  tiie  second  or  third  week  steadily  increasing 
in  size,  becomes  tense  and  painful,  but  without  pulsation,  it  must  be 
opened  by  a  sufliciently  free  incision,  carefully  emptied  of  pus  and 
clots,  drained,  and  well-adjusted  pressure  applied.  If  the  wound  have 
not  healed,  and  particularly  if  it  have  become  septic,  hasmorrhage  is 
extremely  likely  to  occur  after  opening  the  sac — an  ominous  com- 
plication. Avhich  can  only  be  met  by  plugging  with  aseptic  gauze 
and  using  (irm  pressure  (p.  618). 

(iv.)  Atrophy,  stiffness,  and  weakness  of  the  limb.  These  must  be 
met  by  warmth,  use  of  electricity,  and,  above  all,  by  perseveringly- 
used  massage. 

The  condition  which  is  so  common  in  the  lower  extremity  after  an 
analogous  operation  (see  Ligature  of  External  Iliac),  in  which  the 
limb  long  remains  in  a  state  not  far  removed  from  gangrene,  is  much 
less  common  in  the  upper  extremity. 

Difficulties  and  Accidents  which  may  be  met  with,  and  Points 
to  avoid,  during  the  Operation. 

1.  Sterno-mastoid  and  trapezius  almost  meeting. 

2.  A  short  full  lu'ck  \\itli  much  fat  both  above  and  beneath  the  deep 
fascia. 

3.  Clavicle  much  pushed  up.  This  may  be  due  to  the  patient  having 
carried  his  shoulder  raised  to  relieve  the  painful  pressure  on  the  nerves, 
or  to  the  presence  of  an  aneurysm. 

4.  The  artery  may  be  displaced. 

This  deviation  from  its  usual  course  may  be  acquired,  as  iu  a  case  of  Warren's 
(Poland,  loc.  SKpra  cit.,  p.  77),  where  the  left  subclavian  was  raised  and  displaced  by 
a  curvature  of  the  spine  in  a  woman,  aged  30,  the  subject  of  an  aneurysm  (attributed 
to  strain)  about  the  size  of  a  pigeon's  egg,  just  above  the  scapular  end  of  the  clavicle. 
Ligature  was  performed  by  an  incision  made  obliquely  from  the  outer  edge  of  the 
sterno-mastoid  towards  the  acromio-clavicular  joint,  the  pulsation  of  the  artery  being 
the  guide. 

Congenital  deviations  which  have  been  met  with  are  the  artery  perforating  the 
scalenus  anticus,  or  lying  in  front  of  it  or,  as  usual,  behind  this  muscle,  but  now 
closely  accompanied  by  its  vein. 

5.  The  soft  parts  infiltrated,  oedematous,  or  matted  together  owing 
to  the  presence  and  irritation  of  an  aneurysm,  aided,  perhaps,  by 
previous  attempts  at  cure  by  pressure. 

6.  Great  engorgement  of  the  veins  met  with  here,  due  to  the  presence 
-  of  an  aneurysm,  and  increased  b}'  the  anaesthetic. 

7.  An  aneurysmal  sac  very  prominent  and  liable  to  be  punctured  in 
the  operation. 

This  accident  took  place  in  the  hands  of  the  elder  Travcrs.  The  sac  was  as  large  as  a 
swan's  egg,  and  pulsated  strongly.  The  patient  died  on  the  third  day  after  the  opera- 
tion, with  effusion  into  the  right  pleura.  The  ligature  was  firmly  seated  on  the  artery 
at  the  root  of  the  sac  and  adjoining  the  outer  edge  of  the  scalenus.  The  sac  had  a 
pouch-like  enlargement  upwards,  which  closely  overlaid  the  artery  on  the  pectoral 
side ;  and  this,  having  been  penetrated  in  the  passage  of  the  needle,  had  occasioned 
the   profuse    arterial    haemorrhage  without    saltus,   which   was   not   arrested  by   the 
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tightening  of  the  ligature,  and  which  was  only  controlled  by  introducing  a  sponge 
tent  into  the  wound.  The  same  accident  is  stated  by  Sir  J.  E.  Erichsen  to  have 
happened  to  Cusack  while  ligaturing  the  subclavian  for  a  diffused  aneurysm  of  the 
axillary  artery. 

The  alarming  gush  of  blood  which  took  place  was  arrested  by  plugging  the  wound, 
but  the  hiemorrhage  recurred  fatally  on  the  tenth  day. 

8.  Wound  of  tlie  supra-scapular  artery  necessitating  ligature  of  this 
branch.  As  a  rule  this  artery  lies  too  low  down  to  be  injured — a 
complication  to  be  extremely  deprecated,  as  it  is  one  of  the  chief 
channels  by  which  the  collateral  circulation  is  established  (p.  613). 
In  about  one  out  of  every  three  cases  the  posterior  scapular  will  be 
found  to  arise  from  the  third  part  of  the  subclavian  as  a  separate 
branch.  f]richsen  (Simjery,  vol.  ii.  p.  208)  advised,  if  this  condition 
were  met  with,  that  the  ligature  should  he  applied,  as  far  as  possible, 
"  to  the  proximal  side  of  the  branch.  If  necessity  obliges  the  ligature 
to  be  applied  close  to  the  branch,  it  is  perhaps  safer  to  tie  this  also,  as 

,;the  anastomosis  of  vessels  in  this  region  is  so  abundant  that  the  risk 
of  gangrene  from  the  obliteration  of  a  single  branch  would  be  very 
small."  But,  according  to  the  restilts  of  a  necropsy  in  which  Mr. 
Key  had  tied  the  artery  twelve  years  previously  for  axillary  aneurysm, 
both  the  posterior  and  the  supra-scapular  are  very  important  channels 
by  which  the  blood  is  carried  into  the  axillary  through  the  infra- 
scapular  (Guy's  Hosp.  Rep.,   1836). 

Any  artery  crossing  the  subclavian  should  be,  normally,  the  trans- 
verse cervical.  This  or  any  other  vessel  which  may  be  an  artery  should 
be  drawn  aside  with  a  strabismus-hook. 

9.  Pulsation  in  the  artery  weak  or  deficient,  or,  on  the  other  hand, 
excited  and  tumidtuous  (p.  616). 

10.  Including  a  cord  of  the  brachial  plexus  (p.  616), 

11.  Injuring  the  pleura.  This  has  happened  on  several  occasions 
during  the  passage  of  the  needle  round  the  artery,  owing  to  the  close 
proximity  of  the  serous  membrane  to  the  vessel,  and  the  difficulty 
in  passiitg  the  needle,  especiall}'  when  the  clavicle  is  much  raised, 
rendering  it  impossible  to  pass  the  needle  from  below,  and  thus  away 
from  the  pleura. 

Erichsen  {he.  supra  cit.,  vol.  ii.  p.  212)  considered  inflammation  of  the 
contents  of  the  thorax  to  be  the  most  frequent  cause  of  death,  proving 
fatal  in  I  out  of  every  2*5  cases.  This  is  not  pyaemic,  but  arises  from 
causes  essentially  connected  either  with  the  operation  or  with  the 
aneurysm  itself.  "These  are  referable  to  three  heads,  (i)  Septic 
inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck  may 

extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium 

(2)  The  sac  may,  by  its  pressure  inwards,  encroach  upon,  and  give  rise 
to  inflammation  of,  that  portion  of  the  pleura  which  corresponds  to  its 
posterior  aspect. 

■'This  occurred  in  a  case  in  which  Maj^o,  of  Winchester,  operated,  and 
is  more  liable  to  happen  if  suppuration  has  taken  place  in  tlie  sac; 
when  this  occurs,  adhesion  may  take  place  between  this  and  the  pleura, 
or  even  the  tissue  of  the  adjacent  lung,  and  the  contents  of  the  sup- 
purating tumour  may  be  discharged  into  the  pleural  cavity  or  air 
.  tubes,  and  so  coughed  up.  Of  this  curious  mode  of  termination  there 
are  at  least  two  cases  on  record — one  by  Bullen,  in  which  the  patient 
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recovered;    the   other   by  Gross,  in   which   the   patient  died  from  the 
escape  of  the  contents  of  the  sac  into  the  cavity  of  the  pleura, 

'*  (3)  Division  of  the  phrenic  nerve  wovild  necessarily,  by  interferincr 
with  the  respiratory  movements,  induce  a  tendency  to  congestion  and 
inflammation  of  the  lungs;  and  although  such  an  accident  must  l)e  a 
very  rare  one  in  cases  of  ligature  of  the  su])clavian  for  axillary 
aneurysm,  yet  it  undoubtedly  has  occurred,  as  I  have  myjielf  witnessed 
in  one  case." 

12.  Injuring  the  nerve  to  the  snbclavius,  or  including  it  in  the 
ligature.  This  nerve,  derived  from  the  junction  of  the  fifth  and  sixth 
cervical,  usually  gives  a  filament  to  the  phrenic.  If,  as  occasionally 
happens,  this  filament  is  replaced  by  a  nerve  constituting  an  important 
part  of  the  origin  of  the  phrenic,  injury  to  it  will  be  followed  by  urgent 
and  speedily  fatal  dyspnoea. 

13,  Injury  to  the  subclavian  vein.  This  is  rare,  as  the  vein  lies 
below  and  well  away  from  the  artery.  But  if  ligature  were  called  for 
in  a  case  in  which  the  vein  accompanied  the  artery  between  the  scaleni, 
this  deviation  would  prove  embarrassing. 

I  have  spoken  at  p,  617  of  division  of  the  scalenus  anticus  if  the 
surgeon  does  not  find  the  part  of  the  artery  beyond  this  muscle  healthy. 
It  is  not  needful  to  speak  at  length  and  sepai^ately  of  this  step,  as  it  is 
a  mere  extension  of  the  operation  for  ligature  of  the  third  part,  the 
muscle  lieing  also  only  divided  in  part,  Mr.  Poland  {loc.  supra  cit., 
p,  128)  points  out  that,  of  eight  cases  in  which  the  scalenus  was 
partially  divided,  five  recovered,  and  that  of  these  five  recoveries  the 
operation  was  on  the  left  side.  These  cases  thus  fully  prove  that  a 
ligature  may  be  placed  on  the  second  part  of  the  arterj?-  without  fear 
of  want  of  thrombus  formation  or  of  injury  to  important  parts.* 
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As  this  operation  has  been  performed  by  surgeons  of  the  highest 
eminence,  and  as  it  affords  good  practice  on  tlie  dead  subject,  it  will 
be  given  here.  It  seems  most  doubtful,  however,  whether  the  improve- 
ments of  modern  surgery  aided  by  recently  introduced  ligatures  will 
ever  render  this  a  successful  operation,  failing  as  these  advantages 
abiiost  certainly  will  to  meet  that  secondary  haemorrhage  which  has 
proved  so  fatal  from  the  distal  side  of  the  ligature,  owing  to  the  facility 
with  which  the  numerous  collaterals  bring  in  blood  to  this  spot. 

*  As  shown  by  Mr.  Poland,  the  remarks  of  Porter  on  the  numerous  and  great  perils  of 
this  operation  are  scarcely  borne  out — viz.,  the  phrenic  on  the  scalenus  anticus ;  the 
thoracic  duct  lying,  on  the  left  side,  at  the  inner  edge  of  the  muscle ;  the  three  large 
branches  usually  given  ofE  by  the  subclavian  while  between  the  scaleni  ;  and  the  close 
proximity  of  the  first  dorsal  nerve  behind  the  artery, 

t  These  remarks  refer  to  the  right  subclavian.  A  ligature  has  certainly  once  been 
placed  on  the  first  part  of  the  vessel  on  the  left  side,  Dr,  Piodgers,  of  New  York,  being 
the  operator,  and  losing  his  patient  from  haemorrhage  on  the  fourteenth  day.  Sir  .J.  E. 
Erichsen  (^w.  supra  cit.')  states  that  Sir  A.  Cooper  failed  in  an  attempt  to  secure  the 
vessel,  and  that  he  is  said  to  have  wounded  tlic  thoracic  duct.  See  also  Sir  W. 
Mitchell  Banks'  remarks,  p.  636. 
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Sir  J.  E.  Ericlisen,  who  gives  what  lie  calls  an  "appalling''  table  of 
fourteen  cases,  all  fatal,  condemns  the  operation  as  "bad  in  principle" 
and  "  most  unfortunate  in  j^ractice,"  and  considers  that  it  should  "  be 
banished  from  surgical  practice." 

Relations. — These,  owing  to  the  greater  depth  of  the  artery  on  the 
left  side,  must  be  given  separately. 

In  Front. 

Skin  ;  fasciae. 

Sterno-mastoid ;  sterno-hj'oid  ;  sterno-thyi-oid. 
Internal  jugular  and  (often)  vertebral  vein. 
Vagus  :  jihrenic  ;  cardiac  nerves. 

Plight  subclavian  (first  part). 

Behind. 

Recurrent  larjnigeal ;  sympathetic. 
Longus  colli ;  pleura  (and  beneath). 

In  Front. 
Sterno-mastoid  ;  sterno-hyoid  ;  sterno-thyroid. 
Pleura ;  lung. 

Vagus  :  phrenic  ;  cardiac  nerves. 
Internal  jugular ;  innominate  veins. 
Common  carotid. 
Outside.  Inside. 

Pleura.  Trachea. 

Left  subclavian  ffisophagus  ;  thoracic 

(first  part).  duct. 

Behind. 
Sympathetic. 

(Esophagus ;  thoracic  duct. 
Longus  colli. 

Operation. — This  resembles  ligature  of  the  innominate.  The  follow- 
ing account  is  taken  from  Mr.  Barwell:* 

A  triangular  flap  having  been  turned  upwards  and  outwards,  and 
both  heads  of  the  sterno-mastoid  divided,  the  anterior  and,  if  needful, 
the  external  jugular  veins  are  secured  with  double  chromic-gut  ligatures, 
and  divided.  The  fascia  over  the  sterno-hyoid  being  exposed,  "the 
director,  after  a  little  opening  in  the  aponeurosis  has  been  made,  can  be 
insinuated  behind  that  muscle,  which  also  must  be  severed.  It  is  well 
now  to  look  and  feel  for  the  carotid  artery  Ijefore  going  on  to  divide  the 
sterno-thyroid,  whose  outer  edge  covers  that  vessel,  and  never,  as  far  as 
my  experience  of  the  dead  subject  goes,  conceals  the  subclavian. "f  The 
finger  of  the  operator,  after  division  of  the  sterno-hyoid,  readily  detects 
the  longitudinal  course  and  pulsation  of  the  carotid,  and  may  with  ease 


*  Intern.  Encyd.  Surg.,  vol.  ill.  p.  513. 

I  "  The  mere  division  of  the  muscle  is  in  itself  unimportant,  but  there  lies  behind  it  a 
plexus  of  large  veins,  passing  from  the  thyroid  body  to  the  internal  jugular,  generally 
distended  by  the  dyspnoea  accompanying  aneurysm  at  the  root  of  the  neck.  Their 
division  causes  profuse  bleeding,  and  subsequent  difficulty  in  recognising  the  deeper 
parts." 
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push  the  edge  of  the  stonio-thyi'oid  tVoiu  off  its  sheath  inwaid,  in  which 
position  the  muscle  sliould  be  held  with  a  l)lunt  hook.  Whi'u  the  sheath 
of  the  vessel  is  thus  brought  into  view,  the  operator  should  look  for 
the  large  veins  that  alwa3's,  but  more  especially  if  there  have  been 
dyspna'a,  overlie  it.  Choosing  a  vacant  spot,  he  merely  nicks  the  loose 
structure  in  which  they  lie,  and  then  pushes  them  up  and  down,  tearing 
the  cellular  tissue  a  little,  till  the  dense  fibrous  sheath  is  bared 
sufficiently,  first,  to  have  a  small  opening  made  in  it,  and  then  to  be 
slit  lip.  This  should  be  done  on  the  front  and  inner  aspect.  Now,  at 
this  part  the  vein  diverges  a  little  from  the  artery,  so  as  to  leave  a 
triangular  interval,  through  which  the  vagus  runs.  A  blunt  hook  is 
placed  over  this,  and  it  is  to  be  drawn  with  the  jugular  vein  gently 
outward.  The  next  point  is  to  find  the  subclavian.  To  do  this  the 
operator  must  remember  that  the  usual  description  and  delineation  of 
the  innominate  bifurcation  is  incorrect.  It  is  generally  depicted  as  if 
the  two  branches  rose  side  by  side  and  almost  at  right  angles  to  each 
other.  In  reality,  the  subclavian  springs  behind  the  carotid,  and  the 
angle  between  the  two  vessels  is  very  acute.  Therefore,  to  detect 
the  subclavian,  the  operator  must  place  his  finger  at  the  back  and  outer 
part  of  the  carotid,  when,  passing  it  down,  he  comes,  generally  a  few 
lines  above  the  clavicle,  to  the  slightly  divergent  pulsating  line  of  the 
subclavian,  which  lies  deeper  than  the  carotid  by  the  whole  diameter  of 
that  vessel. 

In  selecting  the  spot  for  placing  the  ligature,  it  is  well  not  to  put  it 
quite  close  to  the  bifurcation,  but  also  not  too  near  the  scaleni,  lest  the 
recurrent  laryngeal  or  the  phrenic  should  be  injured.  The  vagus  and 
the  jugular  vein  should  be  kept,  not  too  forcibly,  outwards,  and  the 
needle  shovild  be  passed  from  below,  while  with  his  left  forefinger  the 
surgeon  gently  presses  the  pleura  downwards  and  outwards.  Some 
obstruction  behind  the  artery  will  very  likely  be  encountered,  but  it  is 
better  gently  and  patiently  to  overcome  this,  and  never  on  any  account 
to  attempt  to  pass  the  needle  the  other  way ;  for  if  this  be  attempted, 
the  instrument  is  certain  to  penetrate  the  pleura.  Having  now  passed 
and  tied  the  ligature,  the  surgeon  should  consider  the  advisability  of 
also  securing  the  vertebral.  It  lies  in  the  groove  between  the  longus 
colli  and  scalenus,  so  that  the  jugular  vein  must  now^  be  held  inwards  ; 
the  dissection  already  made  wall  have  so  nearly  exposed  the  artery 
that  a  few  touches  with  a  director  will  lay  it  sufficiently  bare  to  allow 
the  passage  of  the  needle.  The  position  of  the  phrenic  nerve  on  the 
anterior  scalene,  outside  and  a  good  deal  in  front  of  the  vessel,  guards  it 
against  much  risk  of  injury,  but  still  it  must  be  carefully  avoided.  The 
operator  must  not  mistake  the  inferior  thyroid  (which  is,  however, 
much  smaller,  and  usually  at  this  part  external)  for  the  vertebral*  itself. 
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There  have  certainly  been  over  twenty  cases,  and  in  only  about  five 
have  the  patients  survived. 

*  "  In  certain  cases  the  aneurysmal  sac  overlying  the  vertebral  artery  renders  it 
inaccessible." 
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One  of  these  is  the  Avell-known  case  of  Dr.  Smyth's,  of  New  Orleans 
(St/d.  Soc.  Blen.  Fetr.,  1865-6,  p.  346),  which  occurred  before  the  days 
of  antiseptic  surgery.  The  second,  imder  the  care  of  Sir  "W.  Mitchell 
Banks,  has  never  been  jDublished.  I  am  enabled,  through  his  courtesy, 
to  give  this  case  below,  p.  635.  A  thirdsuccessfulcaseof  ligature  of  the 
innominate  has  been  published  by  Dr.  Lewtas,  of  the  Indian  Medical 
Service  (Brit.  Med.  Journ.,  1889.  vol.  ii.  p.  312).  While  this  case,  most 
creditable  to  the  operator,  shows  what  skill  and  coolness  can  effect  in  a 
terrible  emergency,  and  while  it  proves  that  a  catgut  ligature  in  a 
healthy  innominate  will  withstand  the  force  of  the  blood  coming  a 
tergo,  it  must  be  remembered  that  the  subclavian  aneurysm  here  was 
a  traiTmatic  one,  and  the  patient  only  20. 

A  month  before  his  admission  a  piece  of  the  breech  of  a  bursting  gun  had  lodged 
above  the  right  clavicle.  A  swelling,  about  the  size  of  a  foetal  head,  occupied  the 
lower  part  of  the  posterior  triangle,  hard  to  the  touch  and  not  pulsating.  From  a 
partially  healed  wound  brownish  blood  had  been  oozing  for  three  days.  As  the  man 
was  anxious  for  removal  of  the  foreign  body,  and  as  the  case  seemed  to  be  one  of 
deep  cervical  suppuration,  the  opening  was  enlarged  sufficiently  to  admit  the  little 
finger,  and  a  fragment  of  steel,  weighing  three  drachms,  removed  with  dressing-forceps- 
This  was  followed  by  an  alarming  rush  of  blood,  so  profuse  as  to  render  impossible 
discovery  of  the  bleeding  point.  Fortunately  the  finger  detected  the  opening  in  the 
subclavian  behind  the  scalene,  and  by  pressure  an  assistant  thus  arrested  the  htemor- 
rhage.  The  man's  condition  being  desperate,  it  was  decided  to  tie  the  innominate  and 
carotid.  This  was  done  by  an  incision  along  the  inner  border  of  the  sterno-mastoid  and 
notching  the  sterno-hyoid  and  sterno-thyroid.  The  two  vessels  were  secured  with  catgut 
ligatures.  A  drainage-tube  was  inserted  into  the  extensive  cavity  of  the  original  wound, 
some  of  the  coagula  which  -filled  this  being  removed.    The  patient  made  a  good  recovery. 

Mr.  Coppinger(r/-ans.  Boyal  Acad.  Med.  Ireland,  vol.  xi.,  1893,  p.  243) 
briefly  mentions  a  case  in  which  he  successfully  tied  the  innominate  for 
a  large  subclavian  aneurysm.     The  variety  of  ligature  used  is  not  stated. 

Another  brilliantly  successful  case,  and  one  most  encouraging  to  the 
surgeon,  was  under  the  care  of  Mr.  C.  J.  Symonds.  It  has  not  yet  been 
published,  and  I  am  indebted  to  my  colleague  for  the  following  notes  of 
the  case  : 

G.  McCann,  aged  53,  was  admitted,  October  1894,  for  a  subclavio-axillary  aneurysm. 
The  most  prominent  part  of  the  sac  was  just  below  the  clavicle.  The  whole  of  the 
supra-clavicular  space  was  filled,  and  the  pulsating  swelling  extended  backwards  under 
the  trapezius  to  the  scapula.  It  was  just  possible  to  limit  the  swelling  at  the  border 
of  the  sterno-mastoid.  Fearing  that  the  artery  would  be  unhealthy  in  its  second  part, 
it  was  decided  to  attempt  to  ligature  the  first  part  of  the  subclavian,  and  if  this  proved 
difficult,  or  impossible,  to  secure  the  innominate.  On  November  5  a  vertical  incision 
was  made  between  the  two  heads  of  the  sterno-mastoid  muscle,  and  A^-ithout  much 
trouble  the  first  part  of  the  subclavian  was  identified.  On  attempting  to  pass  the 
needle,  a  short  sharp  gush  of  blood  occurred,  which  stopped  on  withtlrawing  the 
needle.  A  further  dissection  of  the  artery  was  made,  but  again,  on  passing  the 
needle,  the  hemorrhage  was  repeated  with  greater  force.  Pressure  of  the  finger 
stopped  it  at  once,  and,  though  the  pressure  was  removed,  the  hasmorrhage  was  not 
repeated.  As  apparently  some  large  branch  of  the  thyroid  axis  was  injured,  it  was 
decided  to  ligature  the  innominate.  The  sternal  head  of  the  sterno-mastoid  was, 
therefore,  divided,  and  an  incision  made  in  the  median  line.  Thus,  there  were  two 
vertical  incisions  joined  by  a  transverse  one  along  the  inner  third  of  the  clavicle. 
The  sterno-hyoid  and  thyroid  were  divided,  and  subsequently  sutured  with  catgut. 
The  common  carotid  was  easily  reached,  and  surroimded  with  a  silk  ligature.  Slight 
traction  was  made  upon  this :  the  beginning  of  the  subclavian  was  identified,  and 
then   the  innominate  brought   into  view.      This  Avas  secured  bv  a  silk  ligature  and 
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the  wound  closed.  'Vhv.  imiscles  wore  sutured  with  chi'oniic  catgut.  The  ligature 
was  of  stout  floss-silk.  After  a  few  days  two,  openings  appeared,  one  over  the  inner 
end  (it'  tlu!  clavicle,  and  one  in  tlii;  lirst  vertical  iiKrision.  Through  both  of  these 
sevci-al  pieces  of  catgut  came  away,  and  one  piece  of  silk.  The  man  made  otherwise  an 
uninterrupted  recovery,  the  pain  rapicily  disappeared,  aiul  the  aneurysm  l)ccamo  quite- 
hard.  When  seen  in  J  une  1895,  the  usefulness  of  the  hand  and  arm  were  gradually 
returning;  tlie  aneurysmal  sac  was  hard,  but  still  obvious.  There  was  no  puLsatiou 
in  the  brachial  or  radial.     Pulsation  could  be  felt  in  the  carotid  above  the  ligature 

Dr.  H.  li.  BniTi'll  ])tibli8lied  (^Boston  Med.  and  Sur(j.  Jouni.,  Au<y.  8,. 
1 895)  ;i  t'Jirefull}-  reported  case  of  ligature  of"  the  innominate  for  a 
fusiform  aneurysm  of  the  riglit  subclavian  and  innominate.  As  in  tin's 
(;ase  death  occurred  from  cardiac  collapse  (the  heart  being  dilated  and 
hypertrophied),  three  months  after  the  operation,  the  wound  having- 
healed  seventeen  days  after  the  operation,  it  must  be  considered  a  suc- 
cessful one  as  far  as  surgery  and  the  operation  go. 

The  following  points  are  of  much  interest: — (i)  The  inner  end  of  the  clavicle,  the 
sterno-clavionlar  joint,  and  the  right  half  of  the  notch  of  the  sternum  for  about  an  inch, 
were  removed  (p.  634).  (2)  The  fusiform  aneurysm  of  the  subclavian  and  carotid  extended 
on  to  the  innominate  itself,  sufficient  space  being  left  to  place  a  ligature  between  this- 
fusiform  extension  and  the  aorta.  Two  ligatures  of  flat-braided  silk  were  used.*  The 
lirst  was  placed  three-quarters  of  an  inch  from  the  aorta.  Both  were  tied  in  "  square 
knots."  Fully  three  minutes  were  taken  in  tying  the  first  ligature,  this  being  gradually 
tightened  until  the  circulation  was  completely  cut  off.  The  second  ligature  was  placed,  in 
the  same  manner,  half  an  inch  higher  up.  As  each  ligature  was  tightened  the  coats, 
were  felt  to  give  way.  At  the  necropsy  the  innominate  showed  an  extreme  degree  of 
endarteritis.  The  artery  was  occluded  by  the  upper  ligature ;  by  the  lower  one  it  was. 
severed,  consecutive  healing  along  the  line  of  severance  having  taken  place.  Continuity 
of  the  lumen  of  the  artery  had  followed  here,  and  the  ligature  was  found  within  the 
vessel,  probably  covered  by  a  thin  layer  of  the  intirna.  While  the  fusiform  aneurysm  had 
shrunk,  very  little  clot  had  formed  at  the  site  of  ligature.  For  this  reason  Mr.  Burrell,  in 
another  case  of  fusiform  aneurysm  in  this  situation,  would  tie  the  carotid,  if  possible 
the  subclavian  in  its  first  part,  and,  if  practicable,  the  vertebral. 

It  is  noteworthy  that  the  operation  took  an  hour  and  a  half,  and  that  though  the 
patient,  with  general  artorio-sclerosis  and  a  dilated  and  enlarged  heart,  was  under  the 
influence  of  ether  all  this  time,  no  ill-effect  followed. 

The  extreme  danger  of  the  operation  is  due  partly  to  difficulties  which 
may  be  met  with  at  the  time  of  its  performance— difficulties  which 
have  driven  most  skilful  surgeons  to  abandon  the  operation — but  chiefly 
to  the  frequency  of  secondary  htEmorrhage. 

In  an  operation  which  must  be  performed  at  such  long  intervals  it 
will  be  some  time  yet  before  we  know  how  far  modern  antiseptic 
surgery  is  able  to  diminish  the  above  mortalitjr,  with  the  absence  or 
diminution  of  suppuration,  the  more  rapid  healing,  the  firmer  throm- 
bosis, and  the  improved  ligatures.  Lord  Lister,  speaking  of  antiseptic 
ligatures  in  1869,  wrote  thus  sanguinely  :  "  For  my  own  part,  I  should 
now  without  hesitation  undertake  ligature  of  the  innominate,  believing 
that  it  would  prove  a  very  safe  procedure." 

Two  other  cases  have  in  late  years  been  fully  reported — viz.,  Mr.  Thomson's  and  Mr. 
Bennct  May's.  In  spite  of  all  the  care  taken,  and  the  use  of  modern  ligatures,  neither 
of  these  cases  ended  successfully.  Mr.  Thomson's  patient  died  on  the  forty -second  day,  of 
hoemorrhage,  which  began  on  the  thirtieth  day.      It  was  believed  that  the  sinus  which 

*  Two  ligatures  arc  considered  necessary,  "  one  to  act  as  a  breakwater  by  obstructing 
the  constantly  recurring  waves  of  blood  coming  from  the  aorta." 
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resulted  from  the  drainage-tube  Ijccarae  septic,  and  that  the  pus  had  ulcerated  into  the 
innominate  at  a  point  quite  unconnected  with  the  ligature,  the  latter  (ox-aorta 
furnished  by  Mr.  Barwell)  having  disappeared.  Mr.  May's  patient  died  of  secondary 
"haemorrhage  on  the  nineteenth  day,  caused  by  the  large  and  very  hard  knot,  which  had 
been  tied  in  the  ligature  used,  ulcerating  into  the  vessel  (p.  627). 

Two  more  cases,  given  in  detail  below,  must  be  added  to  the  above  : 
Sir  W.  M.  Banks'  case,  with  death  from  haemorrhage  on  the  thirty- 
seventh  day  after  ligature  of  the  first  part  of  the  subclavian,  subsequent 
to  ligature  of  the  innominate  (p.  627),  and  my  own,  fatal  on  the  tenth 
day  from  exhaustion  brought  on  by  incessant  restlessness  (p.  637). 

The  question  which  ligature  is  best  suited  to  a  large  trunk  like  this, 

very  likely  diseased,  with  blood  possibly  impelled  into  it  by  the  closely 

adjacent  heart,  and  with  collateral  circulation  certain  to  be  quickly  set 

up  along  the  carotid  and  vertebral,  has  been  much  discussed,  but  Mr. 

Symonds'  successful  ligature  of  this  vessel  with  silk  has  gone  far  to  help 

us  on  this  point.      And  not  only  this  question,  but  others  which  arise 

with  it  are  still  awaiting  answer,  viz.,  the  tightness  icith  vshich  the  ligature 

sJiOidd  he  tied,  and  the  advisahilitij  of  using  a  drainage-tube.    With  regard 

to  the  former,  numerous  cases,  especially  those  of  Mr.  Barwell,  have 

proved  that,  if  ox-aorta  or  kangaroo-tail  be  properly  prepared,  their 

contact  with  the  soft  tissues  they  surround  Avill  be  unirritating,  and 

that,  infiltrated  by  wandering  cells,  they  wil    be  gradually  absoi-bed, 

new  rings  of  fibrous  tissue  forming  in  their  place.     Mr.  BarwelFs  cases 

of  ligature  of  the  carotid  and  subclavian  for  innominate  aneurj'sm  have 

also  established  these  points — (a)  that  ox-aorta  may  be  so  tied  as  not  to 

divide  the  inner  coat  ;*  (/3)  that  this  ligature  may  produce  as  permanent 

and  complete  obliteration  as  any  silk  ligature.     >Sir  AV.  M.  Banks'  case 

(p.  635)  also  encoiirages  the  further  use  of  these  ligatures,  as  kangaroo-tail 

tendon  was  used  in  this,  the  first  case  in  which  a  patient  has  recovered 

without  hasniorrhage  after  ligature  of  the  innominate  for  non-traumatic 

aneurysm.     I  am  of  opinion  that  the  above  cases  fairly  prove  that  these 

ligatures,  if  properly  prepared  and  tied  with  sufficient  tightness,  are 

free  from  any  tendency  to  slip  prematurely  or  lose  their  hold  from  the 

knot   becoming   soft   or   untied,   an   objection    which    could   fairh^  be 

brought  against  the  catgut  ligatures  when   first  re-introduced    some 

years  ago.     I  do  not  think  that  another  objection  brought  against  them 

by  ]Mr.  Holmes  is  a  valid  one  :   "  Mr.  Barwell's  ligature  is,  no  doubt,  flat 

when  laid  on  a  table,  but  when  tied  it  is  hard  to  see  how  its  sharp 

edges  can  be  prevented  from  impinging  on  the  vessel,  and  if  they  do 

they  will  probably  cut  the  middle  coat."      With  all  due  respect  to  such 

an  authorit}',  and  speaking  only  from  an  experience  of  two  vessels,  the 

innominate*^  and  the  carotid  (p.  St,"/),  I  think  the  extreme  suppleness 

which  half  an  hour's  soaking  in  a  tepid  solution  of  h^^d.  perchlor.  or 

cai'bolic  acid  brings  about  in  these  ligatures  removes  any  risk  of  "  sharp 

edges."     But  whether  this  is  sufficient  sterilisation  (these  ligatures  do 

not  admit  of  being  boiled)  is,  to  my  mind,  more  than  doubtful.     When 

tying  such  a  vessel  as  the  innominate  the  surgeon  must  have  several 

ligatures  reliably  sterilised,  as  their  breaking  is  still  an  accident  to  be 

prepared  for. 

*  It  is  right  to  point  out  that  another  case  of  the  same  surgeon  proves  that,  in 
attempting  not  to  divide  the  inner  coat,  the  surgeon  may  fail  to  close  the  vessel  at  all. 
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Thus  ill  Mr.  May's  case  the  needle — an  old-fashioned  silver  one,  flexible,  well  rounded 
at  tlie  i)oint,  and  with  a  large  eye — having  been  passed  satisfactorily  round  the  vessel* 
"  was  threaded  with  a  small  cord  to  which  a  strip  of  ox-aorta  material,  kindly  sent 
me  by  Mr.  Barwell,  was  attached,  and  by  it  i)ulled  through.  In  tightening  the 
tape,  I  had  to  draw  the  ends  -with  very  considerable  force  to  stop  the  pulsation,  the 
vessel  offering  great  resistance  and  pulsating  with  great  force.  Just  at  the  critical 
moment,  however,  the  material  gave  way  and  broke  across,  and  a  second  piece  intro- 
duced in  a  similar  manner  suffered  the  same  fate.  I  then  endeavoured  to  imitate  the 
principle  of  the  fiat  ligature  by  using  a  cord  made  up  of  five  or  six  medium-sized  threads 
of  catgut.  This  bore  the  strain  verj'  well,  and.  after  tightening  with  sufficient  force  to 
completely  stop  pulsation  in  the  tumour  and  branches  of  the  carotid,  I  drew  on  the  ends 
still  further  to  allow  of  some  subsequent  relaxation  in  fixing  the  knot.  At  the  same 
time  I  endeavoured  to  avoid  crushing  the  coats  of  the  artery.  The  ligature  was 
secured  with  a  third  knot,  and  cut  short."  The  patient  died  of  hajmorrhage  on  the 
seventeenth  day.  and  it  was  found  that  this  very  precaution,  taken  with  all  care 
and  thoughtf ulncss  by  Mr.  May,  had  tended  to  bring  about  the  fatal  result.  '•  The 
ligature  still  retained  a  firm  hold  on  the  vessel ;  one  or  two  of  the  threads  were 
partially  absorbed  and  softened,  but  others  scarcely  changed.  The  knot,  unfortunately 
very  large  and  hard,  was  quite  unaltered.  Under  the  knot,  in  the  front  of  the  vessel 
and  in  the  line  of  a  fold  or  bend  of  its  wall,  was  the  obvious  source  of  the  hiemor- 
rhage,  in  the  form  of  a  ragged  hole  about  the  size  of  a  small  pea  ;  this  opened  into 
the  vessel  on  both  sides  of  the  ligature."  Mr.  May  goes  on  to  say  that  the  further 
appearances  were  instructive  in  view  of  the  debatable  questions  surrounding  the 
use  of  animal  ligatures.  "With  the  exception  of  the  hole  corresponding  to  the  knot, 
no  part  of  the  arterial  wall  was  injured  or  divided,  though  under  the  ligature  itself 
the  wall  was  thinner  than  elsewhere.  The  inner  coats  were  intact.  It  was  obvious 
that  the  smaU  chink  which  remained  between  the  crumpled-up  folds  of  the  vessel, 
the  remainder  being  occluded  by  adhesion  of  the  inner  coats,  was  closed  by  a  moderately 
firm  clot.  A  similar  clot  with  conical  end  extended  along  the  distal  side  of  the 
artery  nearly  to  its  bifurcation.  On  the  heart  side  there  was  a  thin  diaphragm  of 
clot  with  a  conical  end,  but  extending  a  very  inconsiderable  distance.  As  the  bulk 
of  the  haemorrhage  no  doubt  occurred  here,  some  of  the  clot  may  have  got  carried 
out  during  life.  The  hole  in  the  wall  of  the  artery  having  been  closed,  it  was' 
shown,  by  injecting  water,  that  the  vessel  was  wholly  occluded  at  the  seat  of  ligature. 

Turning  from  the  results  which  bedside  work  has  given,  to  those  of 
experiment,  we  are  struck  by  the  diametrically  opposite  conclusions  at 
which  workers  have  arrived  as  to  the  most  useful  form  of  ligature  and 
the  best  means  of  tying  it.  This,  though  at  first  embarrassing,  will  be 
of  less  importance  to  those  who,  like  myself,  hold  that  any  evidence 
drawn  from  ligature  of  arteries  in  animals  is  of  little  value  Avhen  applied 
to  those  of  man.  It  is  not  only  that  (as  we  have  daily  opiDortunities  of 
seeing)  wounds  and  injuries  in  animals  heal  more  readily  and  with  much 
less  risk  of  sepsis  than  in  man.  but  evidence  drawn  from  ligatures  of 
lieaUliij  arteries  in  healthy  animals  must  be  received  with  much  caution, 
the  difference  being  \q,yj  wide  indeed  between  these  cases  and  those 
where  a  ligature  has  to  be  applied  in  man  for  an  aneurysm,  in  patients 
past  middle  life,  and  with  vessels  no  longer  sound.  Finally,  anyone 
who  has  tied  the  innominate  in  man  for  aneurj-sm  will  hesitate  to  accept 
■conclusions  drawn  from  ligatures  of  like  material,  and  tied  in  like 
manner,  on  the  carotids  of  sheep  and  horses.  In  addition  to  the 
objections  alread}'  given,  the  two  wounds  are  totall}*  different.  In  the 
case  of  ligature  of  the  carotid  in  animals  we  have  a  vessel  which  can  be 
tied  in  healthy  parts,  well  known  for  the  rapidity  with  which  they  heal, 
and  a  wound  which  can  be  made  with  very  slight  disturbance  of  the 
.soft  parts.     In  the  innominate,  on  the  other  hand,  we  have  an  operation 
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beset  with  difficulties,  often  involving,  from  the  presence  of  an  aneurysm, 
miTch  displacement  of  parts,  and  a  wound,  from  its  position  with  its 
deepest  part  behind  unyielding  bone,  most  difficult  to  drain  efficientl}', 
I  have  spoken  above  of  the  diametrically  opposed  results  at  which  those 
who  have  worked  at  the  experimental  side  of  this  question  have  arrived. 
This  is  shown  by  the  papers  of  Mr.  Ballance  and  Mr.  Ivlmunds,  "  The 
Ligation  of  tlie  Larger  Arteries  in  their  Continuity  :  an  Lxpei'imental 
Enquiry"  {Med.-Clnr.  Trans.,  1886,  p.  443)  :  "Ligation  of  the  Great 
Arteries  in  Continuity,  with  Observations  on  the  Nature.  Progress,  and 
Treatment  of  Aneurysm*' (189 1);  and  Mr.  Spencer's  ''Experiments  on 
Ligature  of  the  Lmominate  "  (Brit.  Med.  Journ.,  1889.  vol.  ii.  p.  73).. 


Fig.  219. 


Fig.  220. 


Artery  ligatured  with  kangaroo- 
tendon  (X  3),  without  rupture  of  its 
coats,  to  show  the  folds  into  which 
the  wall  of  the  artery  is  thrown  by 
a  kangaroo-tendon  ligature  when 
the  coats  are  uninjured.  Trans- 
verse section  made  immediately 
above  the  ligature ;  there  are  three 
main  folds,  tlie  middle  or  largest  of 
which  is  under  the  knot. 

(Ballance 


The  same  arterj-  opened  out  by  a  longi- 
tudinal incision  passing  through  the  knot 
and  the  arterj'  wall  beneath  it.  The- 
arrow  in  the  left  figure  indicates  the  line 
through  which  this  incision  was  made. 
The  knot  is  seen  cut  in  two,  and  the  folds 
of  the  arterj-  wall  are  exposed,  the  largest 
being  divided  and  the  halves  turned  aside. 
Each  fold  has  secondary  folds,  indicated 
by  the  longitudinal  lines  on  their  surface, 
and  Edmunds.) 


The  first-named  writers  have  arrived  at  the  following  conclusions : — 
(i)  That  the  operation  of  ligature  of  a  large  artery  in  its  continuity 
should  be  performed  without  damage  to  its  wall.  (2)  That  the 
rupture  of  the  coats  of  an  arteiy  during  ligation  in  continuity  is  a. 
useless  and  dangerous  proceeding:  useless,  because  the  surgeon  can 
secure  the  effectual  occlusion  of  the  vessel  by  a  measure  at  once 
safer  and  less  severe  ;  and  dangerous,  on  account  of  the  possible  occur- 
rence of  hgemorrhage  or  secondary  aneurysm  at  the  seat  of  ligatiire, 
Avhich  could  not  happen  if  the  wall  of  the  vessel  were  uninjured  by  the 
ligature.  (3)  That,  if  the  arter}'-  be  diseased,  the  advantages  attending 
ligation  withoiit  rupture  of  the  tunics  are  much  magnified.  It  some- 
times happens  that  the  surgeon,  on  cutting  down  upon  a  large  artery, 
observes  a  state  of  atheroma  so  extensive  that  he  i.>  obliged  to  close  the 
wound  and  ligate  a  vessel  nearer  the  heart,  and  thus  expose  his  patient 


LKiATTUK  OF  THE   IXNOM  IXATi:. 


629 


to  considerably  iiu-ivased  risk.  Tiiere  is  no  escaju'  iVom  such  a  dilcinnia 
under  the  system  wliich  declares  that  the  artei-ial  coats  nnistbe  divided; 
l3ut  ^vith  a  iion-irritatino-  aseptic  ligature,  so  a])])lied  as  not  to  lessen  the 
power  of  the  arterial  wall,  but  actually  to  be  a  source  of  additional 
strength  to  it.  the  ((uestion  of  ligation  is  seen  under  entirely  new 
auspices,  and  the  occlusion  of  a  diseased  arteiy  Avould  be  undertaken 
with  an  assurance  of  success  almost  equal  to  that  which  obtains  when  a 
healthy  vessel  is  in  question.  (4)  That,  when  the  coats  of  an  artery  are 
uninjured  by  the  ligature,  the  danger  of  ligation  near  a  large  collateral 
branch  is  wholly  avoided,  because— («)  No  danger  can  accrue  from 
haemorrhage  when  the  wall  of  the  vessel  is  intact;  (h)  The  formation  of 
clot  upon  which  the  safety  of  the  patient  so  much  depends  if  the  wall 
of  the  vessel  be  damaged,  has  really  nothing  to  do  with  the  adhesive 


Fig.  221. 


Fig. 


Floss-silk  : 
Stay  knot  (first  stage). 

Represents  two  floss-silk  ligatures  side 
by  side  (x  4).  The  first  half  of  a  reef-knot 
is  tied  on  each  in  the  same  way.  The  two 
ends  on  either  side,  being  treated  as  one, 
are  drawn  upon  to  occlude  the  vessel.  The 
bitches  lie  at  the  bottom  of  a  deep  groove, 
and  are  seen  to  fit  into  one  another. 

(Ballance  and  Edmunds 


Floss-silk : 
Stay  knot  (completed). 

Shows  the  knot  completed  by  using  the 
two  ends  on  each  side  as  a  single  cord,  and 
by  tying  the  second  hitch  as  if  completing 
an  ordinary  reef-knot.  The  ligatures  may 
also  be  tied  sej)arately. 


changes  which  take  place  in  a  ligatured  vessel  ;  (c)  The  plastic  actions 
which  proceed  at  the  place  of  ligation  are  practically  alike,  whether  the 
tunics  be  ruptured  or  not.  (5)  It  would  appear  that  a  small  round 
antiseptic  ligature  which  will  not  become  absorbed  in  less  than  three 
weeks,  and  which  during  that  period  holds  hrmly  so  as  to  cause  a 
constriction  of  the  arterial  wall,  and  complete,  or  almost  complete, 
obstruction  of  the  cavity  of  the  vessel,  will  so  influence  the  nutrition  of 
the  part  that  permanent  occlusion  will  follow.  It  is  pointed  out  that  by 
the  use  of  two  ligatures  a  greater  length  of  the  intima  of  opposite  sides 
is  brought  into  contact.  (6)  That  it  is  no  more  necessary  to  use  a  flat 
tape-shaped  ligature  (as  recently  revived  by  Mr.  Barwell  to  prevent 
damage  to  the  arterial  coats  during  ligation)  than  to  rupture  the  coats 
of  the  vessel.  The  small  round  ligature  is  the  most  easy  to  manipulate, 
and  it  is  not  difiicult  to  learn  to  apply  it  in  the  manner  here  indicated. 
In  their  book  {loc.  siq>.  c/L),  published  m  1891,  the  above  writers  express  a 
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decided  preference  for  kangaroo-tail  tendon,  as  it  is  readily  made  aseptic, 
strong,  of  ample  length,  easily  rendered  as  supple  as  silk  b}-  soaking  it  in 
tepid  sublimate  solution,  and  employed  as  in  Figs.  22 1  and  222.  Speaking 
to  me  on  the  subject  in  August  1900,  ^Ir.  Ballanee  expressed  his  jorefer- 
ence  for  such  a  ligature  duly  sterilised. 

Mr.  Spencer,  from  his  results  of  ligature  of  the  innominate  in 
monkej's.  also  advises  silk,  concluding  that  the  best  ligature  is  one  of 
Chinese  twist  silk  which  has  been  kept  in  5  per  cent,  carbolic  acid,  and 
boiled  in  that  solution  before  being  used.  A  silk  ligature  can  be  thus 
'•rendered  more  thoroughly  aseptic  than  any  other  ^\-ithout  injuring  its 
strenglh,  and,  being  aseptic,  it  will  remain  quiet  in  position  without 
relaxing.  The  ligature  should  be  tied  tight  to  divide  the  internal 
coats."  Mr.  Sj'uionds'  successful  case  in  which  a  silk  ligature  was  used 
encourages  the  further  use  of  this  material. 

A  third  very  interesting  paper  was  read  by  Dr.  Delepine  and  Mr. 
Dent  before  the  Medico-Chirurgical  Societ}-,  Mav  26,  1891.  Its  title, 
"  The  Changes  observed  in  Healthy  Arteries  and  in  Tendon  Ligatures 
during  the  First  Four  Weeks  after  Ligation,"  limits  the  deductions  to  be 
drawn  from  it  as  a  guide  in  dealing  with  the  human  innominate.  The 
authors  advocate  a  tight  ligature  with  division  of  the  inner  coats.  It  is 
clear  from  the  above  papers  that  a  healthy  artery  may  be  tied  b}"  either 
method  successfully  if  aseptic  precautions  be  adopted.  As  long  as 
there  is  such  a  wide  difi'erence  of  opinion  as  to  the  mode  of  using  the 
ligature  the  surgeon  should  keep  an  open  mind  in  dealing  with  an 
artery  like  the  innominate,  according  to  its  soundness  or  the  reverse. 
In  the  case  of  an  artery  which  is  diseased.  I  think  the  balance  of  evidence 
is  in  favour  of  a  ligature — either  tendon  or  floss-silk,  if  duly  sterilised — tied 
tight  enough  to  occlude  the  lumen,  but  not  to  injure  the  internal  coats. 

The  question  of  using  drainage  is  alluded  to  below^(p.  634).  Person- 
ally I  may  say  that  had  I  to  tie  the  innominate  again  I  should  use 
kangaroo  tendon.*  or,  failing  this,  silk.  Whichever  was  used  I  should 
endeavour  to  close  the  vessel  securely,  but.  considering  the  probabilit}'  of 
degenerative  changes  in  its  coats  and  the  volume  of  blood  impinging  on 
the  ligature.  I  should  try  and  use  one  short  of  that  likel}'  to  divide  the 
inner  coats.  As  to  drainage,  if  I  succeeded  in  leaving  a  dry  wound,  I 
should  be  content  to  close  it  after  dusting  its  recesses  with  sterilised 
iodoform.  If  any  oozing  were  going  on,  I  should  leave  in  for  forty- 
eight  hours  a  strip  of  sterilised  iodoform  gauze. 

The  truth  is.  that  these  cases  of  ligature  of  the  innominate  in  man  are 
too  few  and  far  between  to  give  us  the  only  evidence  on  which  we  can 
rely.  All  experimental  work  requires  most  careful  weighing  and 
checking  before  it  is  acted  upon. 

At  the  present  time,  till  we  have  further  evidence  bearing  on  the 
influence  of  modern  surgery  on  this  operation,  we  may  say  that  there 
are  cases  which  are  clearly  most  inappropriate,  and  that  there  are  certain 
special  j^recautions  which  should  not  be  neglected  during  and  after  the 
operation. 

First,  as  to  selection  of  cases,  the  following  words  of  Mr.  Holmes  f 

*  This  is  preferable  to  ox-aorta,  from  the  greater  facility  of  obtaining  it,  the  longer 
lengths  ill  which  it  is  procurable,  and  its  lasting  longer. 
f  Syst.  of  Surg.,  vol.  iii.  p.  112. 
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slioiild  be  remoiuLered.  The  operation  "  should  iievei-  Ijo  ])erformed, 
however,  unless  the  artery  can  clearly  be  felt  healthy  behind  the  sterno- 
clavicular joint,*  or  the  tumour  is  so  plainly  limited  as  to  afford  a  very 
reasonable  hope  that  it  will  be  found  so.  In  cases  of  tubular  enlarge- 
ment of  a  long  tract  of  artery  in  the  neck,  it  is  more  than  useless  to 
expose  an  artery  which  will  probably  be  found  so  diseased  as  either  to 
prevent  the  operator  from  the  attempt  to  tie  it,  or  to  give  way  and 
occasion  fatal  bleeding  within  a  few  hours  if  it  be  tied."t 
The  following  are  amongst  the  precautions  indicated : 
(l)  lligid  antiseptic  precautions  jjei'severed  with  till  the  wound  is 
soundly  closed.  (2)  Use  of  a  reliable  ligature  in  securing  the  innominate 
probably  diseased — viz.,  one  of  sterile  kangaroo-tail  or  silk — with  care,  if 
possible,  that  the  knot  is  not  a  hard  one  and  does  not  press  strongly  on 
the  side  towards  the  arterjr.  (3)  Securing  the  carotid  artery  at  the  same 
time4  By  this,  in  Mr.  Spencer's  words  {loc.  siqira  cit.),  "  a  thrombus 
is  then  formed  in  the  proximal  end  of  the  carotid,  which  extends  to  the 
bifurcation,  and  thus  aids  a  thrombus  in  forming  in  the  first  part  of  the 
subclavian  as  far  as  the  vertebral ;  otherwise  the  blood-flow  will  pass  from 
the  subclavian  to  the  carotid  close  by  the  distal  side  of  the  ligature  of 
the  innominate,  and  so  the  operation  will  lack  one  of  the  important 
characteristics  of  a  Hiinterian  ligation."  (4)  Obliterating  the  cavity 
as  thoroughl}^  as  possible,  after  every  care  has  been  taken  to  check 
all  oozing  and  to  leave  a  dry  wound,  so  as  to  prevent  formation  and 
collection  of  discharges. 

Mr.  Thomson,  in  his  exhaustive  account  of  his  own  case,  states  liis  belief  that  the 
fatal  vilceration  into  the  innominate  was  brought  about  by  decomposition  of  discharges, 
collecting  at  the  bottom  of  the  sinus  left  by  the  drainage-tube.  This  decomposition 
was,  he  thinlis,  due  to  the  difficulty  of  keeping  the  dressings  firmly  on  a  movable  part 
like  the  neck,  to  the  fact  that  the  skin  heals  much  more  quickly  than  the  deeper  parts, 
and  that  the  clavicle  assists  in  preventing  the  soft  parts  coming  together.  He  -would,  in 
future,  use  carefully  adjusted  sponges,  and  shot-bags  over  them. 

(5)  Keeping  the  patient  absolutely  at  rest  till  the  wound  is  soundly 
healed,  morphia  being  used  subcutaneously,  and  any  tendency  to  cough 
checked  at  once  if  possible. 

Line  and  Guide. — The  vessel,  one  to  two  inches  long,  extends  along 
a  line  drawn  from  the  middle  of  the  junction  of  the  first  with  the  second 
bones  of  the  sternum  to  the  right  sterno-clavicular  joint  (Holden).  Its 
point  of  bifurcation  varies  somewhat. 

*  As  Mr.  Holmes  remarks  in  a  footnote,  "  If  the  shape  of  the  bones  or  joints  is 
altered,  it  is  clear  that  the  aneurysm  arises  in  the  thorax." 

f  It  is,  however,  very  remarkable  that  in  the  cases  of  Porter  and  Aston  Key,  though 
it  was  found  impracticable  and  undesirable  to  ligature  the  artery  owing  to  its  diseased 
and  dilated  condition,  such  changes  were  set  up  in  the  vessel  by  the  exposure  and  mani- 
pulation as  to  lead  to  gradual  cessation  of  the  pulsation  in  the  aneurysm  in  one  case, 
and  its  diminution  in  the  other. 

X  Ligature  of  the  common  carotid  at  the  same  time  as  the  innominate  will  not 
necessarily  prevent  haemorrhage,  as  was  shown  by  Smyth's  case,  in  which  the  carotid 
was  tied  at  the  same  time  as  the  innominate.  Haemorrhage  occurred  on  the  fourteenth 
day,  and  was  repeated  at  intervals.  The  vertebral  was  ligatured  on  the  fif tj'-fourth  day, 
and  recovery  ultimately  took  place.  Of  five  monkeys  in  which  Mr.  Spencer  tied  the 
innominate,  the  only  one  in  which  the  carotid  had  not  been  tied  died  from  haemorrhage. 
Dr.  Burrell,  in  his  case  (p.  625)  in  which  the  operation  was  successful,  did  not  tie  the 
carotid. 
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Helatio.xs  :  In  Fi^ont. 

Stei'inim  ;  stenio-hyoid  ;  sterno-ihyroid. 

Left  iinioniinate  and  rij^ht  inferior  tliyroid  vein. 

Inferior  cervical  branch  of  right  vagus. 

Outside.  Inside. 

]light  innominate  vein.  Left  carotid. 

Right  vagns. 
}^leura.  Innominate  artery. 

Behind. 
Trachea. 

CoUateral  Circvilation. — This  is  thus  given  l)y  Sir  W.  Mac  Corniac 

{JAqature  of  Arf.eriei<,  p.  75)  : 

Cardiac  Side.  Distal  Side. 

/First  aortic  intercostal.  with  Superior  intercostal  of  sub- 

clavian. 
Upper  aortic  intercostals,        with         Thoracic  branches  of  axillary 
^  and  intercostals  of  internal 

5  \  nianimaiy. 

Phrenic,  with  ^lusculo-phrenic    of  internal 

mammary. 
Deep  epigastric,  with          Superior    epigastric    of    in- 

i  ternal  mammary. 

Free  communication  of  vertebrals  and  internal  carotids  of  opposite 
sides  inside  the  skull.  Communication  of  branches  of  opposite  external 
carotids  in  the  middle  line  of  the  face  and  neck. 

Operation. — The  patient  having  been  brought  into  as  satisfactory  a 
■condition  as  possible  by  preparatory  treatment,  the  head,  body,  and  arm 
are  placed  as  in  ligature  of  the  subclavian  (p.  615).  The  surgeon,  stand- 
ing in  front,  makes  an  incision  along  the  iinier  third  of  the  clavicle,  and 
another  along  the  anterior  border  of  the  sterno-mastoid,  meeting  the 
first  at  an  acute  angle,  each  incision  being  iipwards  of  three  inches 
long.  The  flap  thus  marked  out  is  dissected  up,  the  sternal  and 
•clavicular  heads  of  the  sterno-mastoid  divided,  and  the  sterno-hyoids 
and  stern o-thyroids  also  carefully  cut  through  on  a  director.  This 
incision  was  made  use  of  by  Mott  when  he  tied  the  artery  in  1818.  It 
appears  preferable,  as  giving  much  more  room  in  difficult  cases,  to  any 
other.  It  has  the  serious  disadvantage  of  dividing  muscles  which 
retract  much  and  leave  a  large,  gaping,  deep  ^^'ound,  the  difficulty  of 
draining  which  has  already  been  alluded  to.  I  have  mentioned  one  or 
two  precautions  which  will,  I  believe,  meet,  in  part,  the  above  objection 
to  this  incision.  Where  the  presence  of  a  large  aneurj^sm  with  one  or 
more  processes  to  its  sac  increases  enormously  the  difficulties  of  this 
opei-ation,  and  thus  calls  for  free  access  to  the  important  parts  dealt 
with,  I  am  of  opinion  that  this  division  of  muscles  will  be  found  needful. 
Mr.  Spencer,  from  his  experiments  on  monkeys,  advises  the  use  of  a 
single  median,  vertical  incision,  made  as  if  for  a  low  tracheotomy, 
retracting  the  sterno-mastoid,  sterno-hyoid,  and  sterno-thyroid,  open- 
ing the  sheath  and  tying  the  carotid,  and  then  following  this  down  as  a 
guide  to  the  innominate.     He  argues   rightly  that  if  the   muscles  be 
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ivlrai'ti'd  only,  and  not  (li\i(l('(].  when  llu'V  are  released  lliey  will  come 
together,  so  that  no  cavity  will  l)e  left  in  the  deeper  parts  of  the  wound. 
8ound  as  this  reasoning  is,  1  fear  thei^e  is  no  conipari,son  between 
ligature  of  the  innominate  in  monkeys  and  the  same  operation  under 
the  conditions  wliich  usually  call  for  it  in  man.  Every  atom  of  room 
may  be  required,  not  only  on  account  of  the  importance  of  the  parts 
dealt  with,  the  great  enlargement  of  the  veins,  the  presence  of  a  dilated 
subclavian,  a  process  of  tlie  aneur^^sm  extending  inwards,  or  a  hugely 
expanded  vertebral  as  in  my  case  (p.  637),  but  also  because  the  surgeon 
may  feel  bound,  as  I  did,  to  give  his  patient  the  benefit  of  a  less  risky 
operation,  and  thus  be  driven  to  divide  the  sterno-mastoid  in  order 
to  examine  the  fitness  for  ligatiire  of  the  second  part  of  the  subclavian. 
I  would  advise  division  of  the  muscles  {in  a  case  of  any  real  difficulty), 
but  at  a  point  an  inch  and  a  half  above  the  clavicle.  If  they  are 
divided  just  above  this  bone  the  ends  retract  behind  it,  and  I  found  the 
introduction  of  sutures  impossible.  My  case  also  taught  me  that  raising 
the  skin  and  sterno-mastoid  together — a  precaution  1  ado]:)ted  to  secure 
a  heavy  flap,  which  will  fall  better  into  position,  and  thus  help  to 
close  the  deep  wound — is  futile,  the  contraction  of  the  sterno-mastoid 
from  above  raising  the  skin  with  it.  During  these  jDreliminary  steps 
one  or  two  small  arteries  may  be  divided  and  some  enlarged  veins  con- 
nected with  the  inferior  thyroids  drawn  aside  or  tied  with  double 
ligatures  ;  and,  in  reflecting  the  above-mentioned  flap,  the  presence  of 
the  anterior  jugular  passing  outwards  beneath  the  sterno-mastoid  just 
above  the  clavicle  must  be  remembered. 

The  above  muscles,  when  cut,  being  carefully  held  out  of  the  way, 
and  a  laj'er  of  deep  cervical  fascia  varying  in  strength  divided,  the 
pulsation  of  the  carotid  is  defined,  and  its  sheath  opened  to  the  inner 
side  and  as  low  down  as  possible.  Other  guides  will  be  found,  in  the 
trachea  and  the  subclavian  arterj^,  to  lead  the  linger  down  to  the 
innominate. 

The  carotid  having  been  traced  down,  the  innominate  will  be  found 
bifurcating  into  the  carotid  and  subclavian.  It  is  noAv  that  the  real 
■difficulties  may  be  met  wdth.  (i)  Owing  to  engorgement  of  the  venous 
•circulation,  increased  by  the  anaesthetic,  the  internal  jugular  and 
innominate  vein  may  be  so  much  enlarged  as  to  protrude  into  the 
wound.  (2)  An  aneurysm  may  have  extended  under  the  artery  and 
flattened  it  out  so  as  to  make  it  difficult  of  recognition.  (3)  The  celhilar 
tissue  around  the  vessel  and  between  it  and  the  sternum  may  be  so 
matted  with  adhesions  as  to  make  it  difficult  to  define  the  artery  and  its 
important  relations  on  the  right  side — viz.,  vagus,  pleura,  and  right 
innominate  vein.  (4)  The  artery  itself  may  be  enormously  diseased 
and  expanded.  (5)  The  bifurcation  of  the  arter_y  nuxy  be  quite  an 
inch  below  the  joint. 

In  tracing  down  the  innominate  itself,  the  surgeon  must  keep  his 
steel  director  most  carefully  on  the  front  of  the  artery.  In  following 
the  vessel  down  behind  the  sternum  in  order  to  find  a  site  for  his 
ligature,  he  will  be  aided  by  slightly  flexing  the  head,  and  by  a  laryngeal 
mirror  or  electric  light.  The  cleaning  of  the  artery  must  be  done  with 
the  utmost  caution,  especiallj^  on  the  outer  side,  owing  to  the  important 
structures  lying  there;  of  these  the  innominate  vein  and  the  vagus  may 
be  drawn  outside,  but  it  is   only  by  keeping   the  director  or   needle- 
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point  veiy  close  to  the  arteiy  here  that  injury  to  the  pleura  can  he 
avoided. 

If  there  be  doubt  as  to  the  jDosition  of  the  artery,  pressure  with  the 
finger  behind  the  vessel  against  the  sternum  will  arrest  the  pulsation  in 
the  carotid  and  the  aneurysm.  If  the  bifurcation  of  the  arteiy  lie,  as  in 
my  case,  a  full  inch  below  the  joint,  attempts  should  be  made,  by 
pulling  up  the  carotid  protected  by  a  piece  of  aseptic  gauze,  to  raise  the 
bifurcation  sufficiently  for  the  passing  of  the  ligature.  I  believe  this  to 
be  preferable  to  dragging  on  the  vessel  by  the  ends  of  a  ligature 
previously  tied  round  the  carotid,  and  left  long.  If  it  be  impossible  thus 
to  raise  the  bifurcation  sufficiently,  the  inner  inch  and  a  half  of  the  cla- 
\'icle  must  be  removed  b}^  disarticulating  and  sawing  through  the  bone. 
I  would  refer  my  readers  to  Dr.  Burrell's  case  (p.  625).  This  surgeon 
considers  this  step  essential.  He  quotes  Bardenheuer  (Mittheilungen 
cms  dem  Kolner  Biirrier-IIospttal,  Estes  Heft,  1886)  as  convinced  that 
ligature  of  the  innominate  can  only  be  intelligently  carried  out  by 
resection  of  part  of  the  sternum  and  sterno-clavicular  joint. 

The  needle  should  be  passed  from  without  inwards  and  a  little  from 
below  upwards  to  avoid  the  pleura.  In  this  case,  as  in  that  of  the 
subclavian  and  other  deep-seated  arteries,  the  surgeon  will  do  well  to 
provide  himself  with  needles  of  different  curves  (of  these  the  late  Mr. 
Durham's  needle,  in  which  the  curve  is  twisted  laterally  at  a  right  angle  to 
the  shaft,  is  a  veiy  helpful  one),  or  with  a  silver  probe  sufficiently  flexible 
to  take  any  curve,  and  with  a  large  eye  close  to  the  point  (p.  617). 

The  needle  should  be  loaded  with  thoroughly  aseptic  silk,  or,  if  it  be 
preferred  to  this,  after  it  has  passed,  a  flat  ligature  of  reliable  and 
sterilised  kangaroo-tail,  should  be  secured,  and  then  piilled  beneath  the 
vessel.  It  should  be  tied  firmh\  as  I  believe  that  these  ligatures,  after 
soaking,  are  so  supple  as  not  to  cut  into  the  vessel  (p.  626).  Care  should 
be  taken  to  keep  the  ligature  flat  around  the  arter}'  while  tying  it,  and 
the  knot  as  little  projecting  (especially  towards  the  vessel)  as  possible. 
In  addition  to  the  amount  of  force  used,  the  surgeon  will,  by  watching 
the  aneurysm — all  pulsation  in  which  should  have  ceased — derive  some 
information  as  to  the  extent  to  which  he  has  constricted  the  vessel. 
Ko  doubt.  severincT  the  vessel  between  two  lio-atures  would  ensure 
more  rest  to  the  parts  which  have  to  heal,  but  the  size  of  the  vessel,  its 
probable  condition,  the  doubtfulness  as  to  whether  its  lumen  is  com- 
pletely closed,  and  the  difficulty  of  placing  the  ligatures  sufficienth'  far 
apart  forbid  the  adoption  of  this  step. 

The  ligature  having  been  tied  and  cut  short,  the  common  carotid 
should  be  tied  also,  about  half  an  inch  above  its  origin.  If  the  thyroidea 
ima  arise  from  a  point  at  which  it  is  likely  to  bring  in  a  reflux  cvirrent 
which  will  dangerously  disturb  the  clot,  on  which  so  much  depends, 
this  vessel  should  be  tied  also.* 

The  wound  is  now  carefully  cleaned  and  dried,  the  severed  muscles 
carefully  united  with  chromic-gut  buried  sutures,  hiemorrhage  most 
scrupulously  stopped,  a  drainage-tube  inserted. f  and  the  wound  carefully 

*  This  was  the  case  in  Lizars'  patient  QLanrct.  1837,  ^"ol-  "•  PP-  445)  602  ;  Spencer,  loc. 
supra  pjt.^. 

t  If  it  be  possible  to  suture  the  cut  mtiscles  satisfactorily,  and  thus  close  the  deepest 
part  of  the  wound  after  this  has  been  carefully  dried  out,  a  drainage-tube  may  be 
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closed.  If  the  puticiit  will  bear  it,  the  liinl).  previously  wrapped  iu 
cotton-wool,  should  be  secured  to  the  side  and  chest,  and  every  attempt 
made,  by  elastic  bandaging  and  the  aid  of  a  shot-bag,  to  keep  the  dress- 
ings firmly  in  ])laee,  and  thus  promote,  from  the  first,  steady  adjustment 
of  the  parts  and  sound  healing.  Morphia  should  l)e  used  as  freely  as  is 
safe,  to  diminish,  as  far  as  possible,  the  sensibility  of  the  patient  to  the 
irksomeness  of  his  position.  The  slightest  tendency  to  cough  should  be 
treated  at  once.  Tlie  absolute  need  of  rest  and  quiet  should  be  enforced 
upon  the  patient  mitil  the  wound  is  soundly  healed. 

I  am  enabled,  through  the  courtesy  of  Sir  W.  M.  Banks,  to  give  an 
abstract  of  a  most  interesting  case  of  right  subclavian  aneurysm  in 
which  the  innominate  and,  subsequently,  the  first  part  of  the  subclavian 
were  tied.  Owing  to  the  exceeding  rareness  of  recovery  after  ligature 
of  the  innominate,  and  the  survival  of  a  patient  for  thirty-six  days  after 
the  placing  of  a  ligature  round  the  first  part  of  his  subclavian,  it  is  to 
be  hoped  that  this  most  instructive  case  will  be  published  in  extenso. 

J.  B.,  aged  50,  was  admitted  into  the  Liverpool  Eoyal  Infirniary,  Feijruary  10,  1883, 
with  well-marked  symptoms  of  aneurysm  of  the  third  part  of  the  right  subclavian. 
Attempts  to  treat  the  patient  by  rest,  &c.,  having  failed,  owing  to  his  obstinately  per- 
sisting in  getting  up,  the  innominate  and  common  carotid  were  tied,  February  26,  with 
the  strictest  antiseptic  precautious.  The  earlier  steps  presented  nothing  remarkable. 
"  Unluckily,  the  bifurcation  was  quite  half  an  inch  lower  than  it  ought  normally  to  be, 
and  this  caused  some  difficulty  in  getting  the  aneurysm-needle  round  the  vessel.  I  used 
a  needle  of  the  ordinary  kind,  having  a  large  curve,  and  threaded  with  silk.  There  was 
about  a  minute  of  rather  anxious  work  while  the  needle  was  being  tickled  through  the 
tissues  surrounding  the  vessel,  a  proceeding  which  was  accomplished  solely  by  feeling, 
as  the  ai-tery  lay  too  deep  for  me  to  see  anything  that  could  aid  me.  By  means  of  the 
silk  thread,  a  stout  kangaroo-tendon  ligature  was  ptrlled  beneath  the  vessel,  then 
tightened,  three  knots  being  placed  upon  it.  I  applied  the  amount  of  force  which  I 
thought  would  be  necessary  completely  to  occlude  the  artery,  but  not  to  damage  its 
coats,  and  I  felt  very  certain  that  I  had  made  a  thorough  and  satisfactory  ligature  of 

the  artery.    Whether  I  really  did  so  or  not  is  a  question The  aneurysm  ceased  to 

pulsate.     I  next  proceeded  to  pass  a  ligature  round  the  common  carotid Being 

engrossed  in  this,  I  took  no  further  notice  of  the  aneurysm.  But  those  who  were 
assisting  saw  that,  after  an  interval  of  about  two  minutes,  a  certain  amount  of  pulsa- 
tion returned  in  the  aneurysm.  I  imagined  that  this  must  have  arisen  from  the 
retrograde  circulation  along  the  common  carotid  and  subclavian,  and  so  proceeded  at 
once  to  tighten  the  ligature  (another  kangaroo-tendon)  round  the  former  vessel.  As 
soon  as  this  was  done  the  pulsation  in  the  aneurysm  again  became  practically  imper- 
ceptible."    A  slight  return  of  pulsation  was  noticed  iu  the  evening  of  the  operation. 

The  restlessness  and  irritability  of  the  patient  during  the  first  few  days  were  frightful. 
He  tossed  about  the  bed,  moved  his  arm  as  much  as  the  bandages  would  allow,  loudly 
demanded  stimulants,  and  swore  at  everybody  about  him.  He  was  not,  however,  in  the 
least  feverish  or  delirious.  Practically  there  was  never  any  suppuration,  and  the 
extensive  wound  healed  by  primary  union.  All  dressings  were  discontinued  on  the 
thirteenth  day,  and  the  patient,  who  had  insisted  on  getting  up  on  the  ninth,  went 
out  on  the  twentieth  day  with  the  wound  sound. 

Unhappily,  the  pulsation,  feebly  present  in  the  aneurysm  on  the  evening  of  the  opera- 
tion, became  strong  and  accompanied  with  thrill  by  the  third  day.    Pressure  with  a  bag 

dispensed  with.  If  the  surgeon,  wishing  to  be  on  the  safe  side,  especially  where  the 
parts  have  been  much  disturbed,  make  use  of  a  tube,  it  should  be  removed,  if  possible, 
at  the  first  dressing.  I  followed  this  course  in  my  case  on  the  day  after  the  operation. 
When  the  patient  died,  on  the  tenth  day,  the  wound  was  found  at  the  necropsy  perfectly 
sweet  and  free  from  any  collection  of  fluid  (p.  638). 
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of  shot  was  tried,  but  the  patient,  by  liis  unruly  behaviour,  did  all  he  could  to  prevent 
any  consolidation  occurring.  When  the  jiatient  went  out  the  aneurysm  was  quite  as 
soft,  and  the  2)ulsation  and  thrill  quite  as  obvious,  as  before.  It  very  soon  decidedly 
increased,  spreading  out  under  cover  of  the  trapezius  and  pushing  inwards  the  scalenus 
anticus.  "  At  the  end  of  five  weeks  it  became  clear  that  either  the  aneurysm  must  be 
left  alone  and  the  man  abandoned  to  his  fate,  or  that  something  more  must  be  done. 
But  what  ?  Galvano-punctiire  and  the  introduction  of  wire  or  other  material  into  the 
sac  have  not  proved  of  sufficient  utility  to  entitle  them  to  be  considered  satisfactory 
methods  of  treatment  at  the  present  moment,  whatever  may  become  of  them  in  the 
future.  Ligature  of  the  first  part  of  the  axillary  on  the  distal  side  of  the  tumour  is  not 
any  better.  To  lay  open  the  aneurysm  and  attempt  to  secure  the  artery  on  cither  side 
of  the  aneurysmal  opening  would  almost  certainly  have  been  fatal  on  the  spot.  To  go 
down  through  the  old  cicatrix  in  search  of  the  innominate,  with  a  view  of  tying  it  a 
second  time,  seemed  very  impracticable.  Besides,  I  could  not  be  any  more  certain  of 
curing  the  aneurysm  the  second  time  than  the  first.  The  only  thing  that  remained  was 
to  tie  the  first  part  of  the  subclavian.  Sixty-seven  days  after  the  ligature  of  the 
innominate  I  i^erformed  this  operation,  not  using  the  spray  during  the  dissection,  lest  it 
should  obscure  one's  vision,  but  turning  it  into  the  wound  after  the  vessel  was  tied.  By 
this  date  the  tumour  had  so  increased  in  size  that  there  was  just  room  on  its  inner  side, 
and  no  more,  to  get  at  the  arterj'.  An  incision  was  made  along  the  hinder  margin  of 
the  sterno-mastoid,  and  another  extending  from  it  outwards  along  the  clavicle.  After 
getting  through  the  superficial  structures,  the  clavicular  portion  of  the  sterno-mastoid 
was  divided,  and  the  internal  jugular  was  followed  down  to  its  junction  with  the  sub- 
clavian. Here,  in  consequence  of  the  matting  together  of  parts  as  a  result  of  the  first 
operation,  it  became  almost  impossible  to  know  what  one  was  dealing  with,  and  an 
unpleasant  accident  occurred.  I  tore  across  a  vein  of  some  size  close  to  the  point  where 
it  entered  the  angle  of  junction  of  the  jugular  and  subclavian.  Instantly  a  rushing  and 
hissing  noise  showed  that  some  air  had  got  into  the  venous  trunks,  and  for  a  brief  space 
the  situation  was  uncomfortable.  A  finger  was  piit  ou  the  aperture,  and  to  our  relief 
the  patient  showed  no  signs  of  being  in  any  way  affected  by  the  occurrence.  The 
aneurysm  covered  by  the  thin  fibres  of  the  scalenus  anticus  next  came  into  view.  My 
colleague,  Mr.  Harrison,  gently  but  steadily  pushed  this  outwards  with  a  couple  of 
fingers,  and  in  the  very  limited  space  between  this  and  the  internal  jugular  I  proceeded 
to  search  for  the  artery,  guided  by  its  pulsation.  Very  slowly,  and  after  an  infinity  of 
anxious  picking  and  teasing  (for  one  dared  not  use  a  knife),  this  was  exposed  about 
half  an  inch  from  the  aneurysm.  The  vessel  was  obviously  thinned  and  dilated,  and 
this  added  immensely  to  the  danger  of  passing  the  aneurysm-needle  beneath  it.  The 
needle  was  threaded  with  a  silk  ligature,  which  drew  after  it  a  double  catgut  ligature. 
The  loop  of  this  being  divided,  the  artery  was  secured  by  both  portions  lying  side  by 
side.  The  knots  were  drawn  very  gentl}'-,  with  the  intention  of  merely  closing  the  artery 
and  not  of  injuring  any  of  its  coats.     The  aneurysm  at  once  became  still. 

'•  A  very  few  lines  have  sufficed  to  describe  this  operation,  but  it  took  more  than  an 
hour  to  perform,  while  the  difficulty,  danger,  and  anxiety  that  attended  it  are  almost 
impossible  to  describe.  Owing  to  the  fact  that  the  parts  had  already  been  interfered 
with,  there  was  a  great  deal  of  thickened  and  cicatricial  tissue  present.  Cutting  this 
was  out  of  the  question,  as  it  was  impossible  to  say  what  was  adherent  to  or  mixed  up 
with  it.  It  had,  therefore,  to  be  pulled  asunder  fibre  by  fibre,  with  the  aid  of  strong 
forceps  and  a  dissecting  tool.  As  the  operation  advanced,  the  depth  at  which  one  had 
to  work  became  greater  and  greater,  while,  in  order  clearly  to  make  out  the  various 
structures,  the  wound  had  to  be  kept  absolutely  free  from  blood.  Sometimes  minutes 
would  be  lost  in  picking  up  some  trifling  vessel  from  which  just  enough  blood  would 
keep  welling  to  obscure  the  wound.  The  space  in  which  anything  could  be  done  was  of 
the  most  limited  description,  and  surrounded  by  dangers  on  every  hand.  To  the  outer 
side  was  the  bulging  aneurysm,  to  the  inner  was  the  internal  jugular,  below  laj"-  the  sub- 
clavian vein,  and  immediately  beneath  the  artery  itself  was  the  pleura Compared 

with  this  performance,  tying  the  innominate  was  a  mere  surgical  amusement,  and  I 
should  ]iever  care  to  repeat  it  again." 

The  patient  rallied  well  from  the  operation,  but  a  few  days  later  developed  an  attack 
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of  broucho-piu'umoiiia.  which  I'xhjinstcil  him  extremely.  Jfc  slnwly  rallied  from  thi^, 
but  the  woiiiul  gaj)e(l  widely.  It  ultimately  healed,  save  for  a  sinus,  whieh  admitted  a 
probe  deeply.  On  the  twenty-lhird  day  the  patient  got  up,  and  by  the  thirty-first  day 
had  been  out  in  the  oi)eii  air.  On  the  evening  of  this  day  Inemorrhage  oceurred  from 
the  sinus;  frequent  recurrences  took  ]ila(;c,  and  the  patient  died  on  the  thirty-seventh 
day  after  the  operation.  I'y  the  fourtli  day  tlu'  aneurysm  liad  no  trace  of  pulsation,  and 
was  small  and  hard.* 

The  followino-  case  of  lig-attifo  of  tlie  iiinonuiuitt'  which  wa.-^  under 
my  care  well  illustrates  some  of  the  difficulties  which  may  be  expected: 

A.  H.  was  sent  to  me  by  Dr.  Lockhart  Stephens,  of  Emsworth,  February  1890,  with  a 
large  subclavio-axillary  aneurysm.  The  man  gave  his  age  as  48 ;  he  looked  ten  years 
older,  and  was  stout  and  flabljy,  with  chronic  bronchitis  and  emphysema.  Occupying  all 
the  lower  part  of  the  posterior  triangle,  and  to  be  felt  in  the  axilla  and  between  the  heads 
of  the  steruo-mastoid,  was  a  large  aneurysm,  six  inches  by  four  inches.  There  was  no 
evidence  that  the  innominate  itself  was  involved.  Patient  had  first  noticed  the  swelling 
a  year  before,  when  it  was  about  the  size  of  a  walnut.  He  had  been  doing  his  work  as 
a  gamekeeper,  and  shooting  rabbits,  till  two  weeks  before  his  admission,  February  10. 
Chloroform  having  been  given,  the  parts  cleansed,  and  irrigation  with  lotio  hyd.  per. 
1-2000  employed  throughout,  an  incision  three  inches  and  a  half  long  was  made  along  the 
anterior  margin  of  the  sterno-niastoid,  and  another  transversely  outwards,  just  above 
the  clavicle,  over  both  heads  of  the  sterno-mastoid,  to  a  point  over  the  inner  part  of 
the  aneurj'sm.  The  skin  and  both  heads  of  the  sterno-mastoid  were  divided  together, 
with  the  hope  of  keeping  the  skin  down  better  when  the  wound  was  closed,  thus- 
better  obliterating  the  large  wound  and  ensuring  earlier  healing.  The  sterno-hyoid 
and  sterno-thyroid  being  divided,  two  very  large  inferior  thyroid  veins  secured,  and  the 
internal  jugular  drawn  outwards,  the  inner  part  of  the  carotid  sheath  was  opened  and 
this  artery  traced  down  to  the  innominate.  The  chief  difficulty  at  this  stage  was  due 
to  what  was  thought  to  be  a  pulsating  process  of  the  aneurysm,  which  extended  inwards 
under  the  jugular  and  carotid,  but  was  really  a  hugely  dilated  vertebral.  The  carotid 
being  traced  down,  it  was  found  impossible  to  pass  a  ligature  below  the  bifurcation, 
which  lay  a  fuU  inch  lower  than  the  joint.  In  spite  of  the  aid  given  me  by  the  late 
Mr.  Davies-CoUey,  who  drew  up  the  carotid,  protecting  the  vessel  with  a  bit  of  gauze 
wrung  out  of  carbolic  lotion,  I  was  unable  to  get  my  finger  or  a  director  sufficiently  deep 
behind  the  clavicle  to  make  sure  of  being  below  the  bifurcation.  I  accordingly  removed 
the  inner  extremity  of  the  clavicle,  disarticulating  and  sawing  through  the  shaft.  I  was 
now  able,  aided  by  Mr.  Davies-CoUey's  most  efficient  help,  to  bring  just  the  top  of  the 
bifurcation  into  view.  More  than  this  was  impossible,  and  the  aneurysm-needle  (one 
of  corkscrew  form  lent  me  by  Mr.  Durham)  was  passed  by  touch  round  the  innominate 
from  without  inwards.  It  was  previously  loaded  with  silk,  to  which  a  piece  of  ox-aorta 
ligature,  kindly  provided  by  Mr.  BarweU,  was  knotted.  In  tying  the  vessel,  I  tried  to 
use  force  sufficient  to  close  it,  but  not  to  injure  its  coats.  Judging  from  the  outside, 
the  walls  were  well  puckered  together.  Pulsation  in  the  aneuiysm  ceased  at  once,  and 
never  returned.  Tlie  carotid  was  then  tied,  with  a  similar  ligature,  about  an  inch 
above  its  origin,  not  only  to  prevent  any  effiux  of  blood  through  it,  but  also  because 
the  vessel  was  probably  weakened  by  much  handling.  The  wound  was  thoroughly  dried 
out.  and  dusted  with  iodoform,  a  drainage-tube  inserted,  and  the  wound  united  by 
twelve  salmon-gut  sutures.  By  the  third  day  the  aneurysm  began  to  shrink  markedly, 
but  the  following  night  the  patient  began  to  be  restless  and  delirious,  and  this  increased 
and  persisted.  The  delirium  was  peculiar.  He  was  incessantly  restless,  trying  to  get 
out  of  bed,  chattering  without  ceasing,  calling  to  his  dogs,  &c.  It  was  most  difficult  to 
keep  his  right  arm  still,  and  before  long  it  was  needful  to  secure  him  with  straps. 
Morphia,  sulphonal,  chloral,  chloral  amide,  hydriodate  of  hyosoyamin.  were  all  tried, 
with  very  little  result.  There  was  also  evidence  of  broncho-pneumonia  at  both  bases. 
The  restlessness  and  chattering  delirium  continued,  and,  in  spite  of  the  abundance  of 

*  The  notes  of  this  case  contain  no  mention  of  a  necropsy. 
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food  taken,  the  strength  became  exhausted,  and  the  patient  sank  on  the  tenth  day. 
The  -wound  remained  quite  sweet  throughout.  At  the  necropsj'  the  wound  was  found 
to  be  perfectly  sweet,  without  a  trace  of  pus,  and  levelling  up  well.  A  large 
sacculated  aneurysm  occupied  the  second  and  third  parts  of  the  subclavian  and  the 
first  and  second  parts  of  the  axillary.  In  addition  to  the  main  sac,  which  occupied  the 
posterior  triangle,  a  hemispherical  dilatation  projected  into  the  upper  part  of  the  right 
pleura.  Encircling  the  innominate,  just  below  the  bifurcation,  which  was  on  a  level 
with  the  first  costo-sternal  articulation,  was  the  remains  of  a  ligature,  but  no  knot 
could  be  found,  and  the  ligature  was  movable  with  the  point  of  a  director.  Surrounding 
the  bifurcation  of  the  innominate  was  a  small  cavity,  from  which  could  be  squeezed  not 
more  than  a  drachm,  if  so  much,  of  quite  sweet  pus-like  fluid.  The  carotid  had  been 
tied  about  a  quarter  of  an  inch  above  the  top  of  the  sternum,  and  here,  too.  the 
wall  of  the  vessel  was  very  soft,  so  that  in  dissecting  it  a  hole  was  made  in  the  vessel 
above  the  ligature.  The  knot,  however,  had  held  well  in  position.  Running  behind 
the  carotid  sheath,  and  given  ofE  from  the  subclavian  immediately  after  its  origin,  was 
a  long  fusiform  dilatation,  which  was  probably  the  vertebral  much  dilated,  as  large  as 
the  forefinger.  A  small  window  being  cut  in  the  aneurysm  showed  that  this  was  filled 
with  a  greenish-tinted,  jelly-like  coagulum,  not  blood-stained,  and  traversed  in  every 
direction  by  isinglass-like  threads.  The  only  remnant  of  a  cavity  was  quite  at  the 
back  part,  where  a  space  into  which  the  tip  of  the  finger  could  be  introduced  contained 
a  little  fluid  blood.  The  inner  aspect  of  the  sawn  clavicle  was  smooth,  with  granula- 
tions save  just  at  its  upper  part.  The  pleurae  were  absolutely  healthy.  Both  bases 
were  the  seat  of  broncho-pneumonia.  It  is  quite  possible  that  this  was  septic,  as  no 
bacteriolot^ical  examination  was  made  of  the  very  small  amount,  of  fluid  in  the  wound. 
It  should  be  noted  that  the  man  had  chronic  bronchitis  before  the  operation.  The 
mediastinal  connective  tissue  was  extensively  occupied  with  air :  this  had  not  penetrated 
beneath  the  pitlmonary  pleura,  nor  produced  interstitial  emphysema.  Tlie  aortic  and 
mitral  valves,  the  latter  especially,  were  diseased ;  the  aortic  arch  was  the  seat  of 
atheroma,  dilated  uniformly,  irregular  on  the  surface  and  rough  internally,  but  not 
calcareous.  The  abdominal  aorta  was  veiy  bad,  full  of  calcareous  plates.  The  kidneys 
showed  early  interstitial  nephritis.  There  was  a  small  hard  mass  of  clot  in  the  innomi- 
nate, below  the  ligature ;  little  in  the  carotid.     The  brain  was  normal. 

Causes  of  Death  after  the  Operation. — It  may  be  expected  that 
most  of  these  will,  with  antiseptic  precautions,  disappear,  viz. : 

1.  Suppurative  celhilitis  and  mediastinitis. 

2.  Lunt>-  trouble — e.g.,  bronchitis,  pleuro-pnettmonia. 

3.  Pericarditis. 

There  still  remains  the  terrible  complication  of  secondar}-  heemor- 
rhage,  which  has  occurred,  as  yet,  in  almost  every  instance,  and  has 
always  proved  fatal,  save  in  Dr.  Smyth's  case. 

Secondary  heemorrhage  may  occur  up  to  the  sixtieth  day,  as  in 
Graefe's  case.  It  has  already  been  discussed  how  far  modern  surgery 
is  likely  to  prevent  this,  and  cei-tain  precautions  have  been  enumerated 
at  p.  631.  The  treatment,  as  shown,  is  mainly  preventive.  When  once 
bleeding  has  occurred,  little  can  be  done  beyond  tying  the  vertebral 
and  common  carotid,  if  this  has  not  already  been  performed,  plugging 
the  wound  with  iodoform  gauze  wrimg  out  of  carbolic  acid  lotion  (i  in 
20)  or  turpentine  (p.  578),"and  putting  on  pressure  with  shot-bags. 

SURGICAL  INTERFERENCE  IN  ANEURYSMS  OF  THE 
INNOMINATE  AND  AORTA. 

While  the  distressing  nature  of  these  cases  justifies  a  resort  to  surgery 
when  medicine  fails,  I  would  point  out— (i)  That  the  surgeon  is  often 
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{.•ailed  ill  too  late,  in  lari^'e  thoracic  aiieiirysins,  where  treatment  of  any 
kind  is  certain  to  be  unsatisfactory.  (2)  The  fact  has  been  too  much 
lost  sight  of,  that  large  thoracic  aneurysms,  Avith  their  size,  vaiying 
degree  of  sacculation,  restricted  power  of  collapse,  and  important  sur- 
roundings, are  on  quite  a  different  footing,  for  operative  interference,  from 
aneurysms  of  the  extremities.  Further,  the  disease  here  is  much  less 
often  a  local  one  (3)  'I'hat,  with  regard  to  the  amount  of  relief  which 
sm-gery  can  fairly  be  expected  to  give,  when  the  large  number  of  cases, 
published  and  unpublished,  which  have  been  treated  surgically  in  the 
last  few  years  are  duly  weighed,  it  is  clear  that  permanent  cures  are 
extremely  few ;  and  that  while  in  some  cases  decided  relief  is  given,  in 
many  published  at  the  time  as  successes,  were  the  secjuel  followed  up, 
it  would  be  found  that  very  little  real  relief  had  followed,  while  in  not  a 
few%  what  wath  the  risk  of  the  amesthetic,  the  excited  circulation,  the 
partial  cure  of  the  aneurj^sm  in  one  direction,  and  the  tendency  set  up  to 
sjiread  at  another  spot,  possibly  less  able  to  bear  the  strain,  and  perhaps 
with  more  imjiortant  surroundings,  surgery  has  not  only  failed  to  check 
but  has  actually  hastened  the  progress  of  the  aneurysm. 

The  advisability  of  resorting  to  surgical  means  will  be  considered 
under  the  heads  of — A,  Diagnosis ;  B,  Treatment,  the  latter  including 
— (i.)  Ligature,  (ii.)  Introduction  of  Foreign  Bodies,  (iii.)  Galvano- 
puncture. 

A.  Diagnosis  between  Innominate  and  Aortic  Aneu- 
rysms.— It  is  well  known  how  extremely  dithcult  this  uuatter  is;  the 
expression  of  a  confident  opinion  is,  too  often,  quite  out  of  the  cpiestion 
(p.  641).  AVhile  a  precise  diagnosis  is  usually  impossible,  no  pains 
should  be  spared  in  going  into  all  those  points  which  may  help  in 
deciding  how  far  the  aneurysm  is  probably  limited  to  the  innominate  or 
to  the  aorta,  and,  in  the  case  of  this  vessel,  which  part  of  the  arch  is 
chiefly  encroached  upon ;  for  it  is  only  hy  pa^nng  attention  to  the  above 
points  that  answers  can  be  given  to  the  t^^'0  questions  which  arise — 
viz.,  (i)  Is  any  operation  justifiable  at  all?  (2)  If  an  operation  is 
justifiable,  what  is  it  to  be  ? 

Chief  Points  to  pay  Attention  to  in  Diagnosis. 

I,  IVie  Position  of  the  Aneurysm. — This  is  obviously  only  of  value  in 
a  few  cases,  when  the  patient  is  seen  earh",  or  when  he  can  be  relied 
upon  for  an  intelligent  history  of  his  case.  Mr.  Wardroj)'s  rule  was, 
that  innominate  aneurysm  first  presents  itself  to  the  inner  side  of  the 
right  sterno-mastoid,  carotid  aneurysm  in  the  interval  between  the  two 
heads,  and  a  subclavian  one  to  the  outer  side  of  the  muscle.  Mr.  Barwell* 
writes  of  the  first  of  the  above  thus: — "  The  tumour  of  an  innominate 
aneurysm  generally  occupies  the  episternal  notch,  but  chiefly  on  the 
right  side,  and,  even  though  it  may  not  rise  high,  takes  up  the  whole 
breadth  of  this  space.  On  gently  pressing  the  finger  backward  and 
downward,  the  rounded  margin  of  the  sac  can  be  felt.  After  a  little 
time  the  sternal  end  of  the  clavicle  protrudes  abnormally,  and  partakes 
in  the  pulsation  (communicated),  while  the  sternal  and,  afterwards, 
the  clavicular  portions  of  the  sterno-mastoid  are  also  pushed  forward. 
Not  unfrequently  the  first  costal  cartilage,  outside  where  it  joins  the 


Intern.  Encyl.  Sury.,  vol.  iii.  p.  507. 
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sternum,  is  also  abnormally  prominent,  and  throbs  with  the  beat  of  the 
tumour." 

Mr.  Heath  thus  describes  (Did.  of  Surg.,  vol.  i.  p-8i)  the  possible 
points  of  appearance  of  an  aortic  aneurysm  :  "  If  on  the  ascending 
portion  of  the  arch,  the  sac  presses  against  the  sternum,  producing 
gradual  absorption  of  the  wall  of  the  chest,  and  communicating  a  marked 
impulse  to  the  right  side  of  the  sternum  as  high  as  the  sterno-clavicular 
joint,  which  may  be  invaded  by  the  tumour  in  the  later  stages.  If  on 
the  transverse  portion  of  the  arch,  the  sac  encounters  but  little  resist- 
ance in  an  upward  direction,  and  hence  is  apt  to  invade  the  inter- 
clavicular notch,  to  compress  the  ti'achea  and  occasionally  the  oesophagus, 
and  to  produce  marked  spasm  of  the  larynx  by  interference  with  the 
left  recurrent  laryngeal.  When  a  sac  of  this  kind  rises  into  the  neck, 
it  is  a  matter  of  uncertainty  to  which  side  it  should  be  allotted,  since  a 
tumour  projecting  most  to  the  right  by  no  means  necessarily  origrnateii 
on  the  right  side,  and  rice  versa." 

2.  The  Pulse. — If  a  decided  diminution  be  found  in  the  right  radial 
and  carotid,  the  aneurysm  is  probably  of  the  innominate :  but  an  aortic 
aneurvsm  near  the  root  of  the  innominate  will  bring  aliout  the  same 
result. 

3.  Pressure  Si/mptoms. — These  will  vary  with  the  position  as  well  as 
the  size  of  each  form  of  aneurysm.  Thus,  in  innominate  aneurysm 
pressure  symptoms  will  vary  according  as  the  sac  is  high  up  or  low 
down,  and  pressing  inwards  or  outwards.  As  to  oedema,  the  vahie  of 
this  must  remain  undecided  while  surgeons  hold  such  opposite  views. 

Thus  Mr.  Heath*  and  Sir. J.  E.  Erichsenf  speak  of  oedema  of  the  right  side  of  the 
neck  and  upper  limb  as  first  noticed.  Mr.  BarwelLJ  on  the  other  hand,  speaking  more 
particularly  of  the  low  form  of  innominate  aneurysm  (usually  combined  with  aortic 
disease),  writes:  "The  point  to  be  especially  remarked  is  this — the  pulsation,  dulness, 
abnormally  loud  heart  sound,  &c.,  are  on  and  to  the  rif/Iit  of  the  middle  line  ;  the  venous 
congestions  are  on  the  Uff  side  of  the  body,  nor  does  the  right  participate  till  late  in 

the  disease AVhen  the  right  side  is  also  involved,  the  aneurysm  will  have  become 

large." 

I  cannot  find  that  the  other  pressure  symptoms— viz.,  larjmgeal  or 
tracheal  dyspnoea,  and  irregularity  of  the  pupil — are  really  distinctive 
between  innominate  and  aortic  aneurj^sm. 

Mr.  Barwell  considers  that  the  following  combinations  of  symptoms 
'•furnish  remarkably  positive  evidence"  in  aortic  aneurysm:  "For 
instance,  pressure  wholly  and  entirely  on  the  right  bronchus ;  conges- 
tion of  both  arms  and  both  sides  of  the  head  and  chest;  tumour 
symptoms,  chiefly  about  the  second  space  and  rib,  considerably  to  the 
right  of  the  sternum;  heart  displacement,  if  any,  directly  outward;  the 
pulses  equal  ....  indicate  disease  of  ascending  aorta.  Congestion  of 
the  left  arm,  supra-clavicular  region,  and  side  of  the  head  ;  aneurysmal 
character  of  right  pulse  (radial  and  carotid)  ;  ttimour  symptoms  a  little 
to  the  right  of  the  sternum,  and  probably  some  tracheal  dyspnoea,  are 
symptomatic  of  aorta-innominate  aneurysm.  Modification  of  left  radial 
pulse,  affection  of  left  vocal  cord,  left  venous  congestion,  tracheal 
dyspnoea,  and  obstruction  of  air  to  both  lungs,  with  tumour  symptoms 


*  Loc.  supra  cit.  t  Surrjcry,  vol.  ii.  p.  73.  %  Loc.  supra  cit. 
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on  and  to  the  left  of  the  nu'dian  line,  marl':  disease  of  tlie  transverse 
aorta.  Obstruction  to  the  entrance  of  air  to  the  left  lunf^  alone,  with 
])ains  at  the  back  and  along  the  intercostals.  is  indicative  of  disease  of 
the  third  part  of  the  arch." 

4.  D)si>ld,cei)ient  of  the  Ueart  Boirniranh. — The  more  marked  this  is, 
the  greater  is  the  pi'obal)ility  that  the  aneurysm  is  aortic. 

Difficulties  and  Fallacies  in  the  Diagnosis, 

1.  The  proximity  of  the  heart.  "  Wlien  there  is  a  bruit,  it  is 
extremely  difficult  to  distinguish  whether  it  is  limited  to  the  tumour,  or 
is  propagated  into  it  from  the  cardiac  valves ;  whetlier  the  pulsation  is 
limited  to  the  neck,  or  extends  also  into  the  thorax;  and  whether  one 
onl}-  of  the  large  vessels  is  implicated,  or  whether  others  of  the  great 
arteries  in  the  neighbourhood,  or  the  whole  trunk  leading  from  the 
heart,  may  not  be  diseased  and  dilated."" 

2.  ••  The  growth  of  aneurysms  in  the  cellular  tissue  of  the  medias- 
tinum and  root  of  the  neck  is  so  free  that  instances  have  been  observed 
of  aneurysms  of  the  arch  of  the  aorta  causing  compression  of  the 
subclavian  and  carotid,  without  any  disease  of  those  vessels ;  while,  on 
the  other  hand,  if  the  aneurysm  approaches  the  tubular  shape,  the  pulse 
may  be  unaffected  in  the  branches,  though  the  trunk  is  extensively 
diseased"  (Holmes).* 

3.  The  distribution  of  the  branches  of  the  aorta  may  be  anomalous. f 
The  following  remarks  of  Mr.  H.  Morris  on  a  case  of  aortic  aneurysm 

illustrate  the  extreme  difficulty  of  diagnosis  liere  : 

No  one  who  examined  this  woman  questioned  that  the  aneurysm  was  innominate,  and 
some  very  capable  diagnosticians  considered  it  to  be  a  simple  sacculated  aneurysm  of 
that  vessel.  Even  after  dissection,  it  was  impossible  to  make  out  its  true  character 
until  the  sac  had  been  laid  freely  open  in  front,  and  the  innominate  artery  behind. 
The  situation  and  outline  of  the  tumour,  the  pain  in  the  shoulder  and  over  the  right 
side  of  the  head  and  neck,  led  to  the  diagnosis  of  innominate  aneurysm.  The  origin  of  the 
disease  from  the  aorta  might  have  been  suspected  if  more  weight  had  been  given  to  the 
.severe  gnaning  pain  across  the  front  of  the  chest  suffered  at  the  onset ;  to  the  dilated 
veins  on  the  right  side  of  the  upper  part  of  the  chest ;  to  the  equality  of  the  radial  pulses ; 
to  the  absence  of  any  cough,  dyspnoea,  and  throat-dryncss.  of  any  deflection  of  the  trachea, 
of  any  numbness  or  loss  of  power  in  the  right  arm  (such  frequent  symptoms  in  innomi- 
nate aneurysm)  ;  and  to  the  fact  that  aortic  aneurysm  causes  tumours  in  the  iieck. 

B.  Treatment. 

I.  Lic;atuke.± 

Aids  in  selecting  Cases  fitted  for  Operation. — ]\[r.  Barwell  {loc 
><uim.ij  cif..  p.  520),  writing  on  innominate  aneurysms,  has  formulated  the 
following  aphorisms  : 

i.  An  aneur}'sm  commencing  suddenly,  especially  if  traceable  to  some 


*  Si/nt.  iif  iSiir,'/.,  vol.  iii.  p.  14. 

t  Mr.  Holmes  quotes  the  following  instructive  case:  In  a  patient  in  whom,  from  other 
symptoms,  there  was  no  diflBculty  in  diagnosing  an  aneurysm  of  the  arch  of  the  aorta, 
one  circumstance  was  difficult  to  account  for — viz.,  that  while  the  pulse  in  the  right 
carotid  was  unaffected,  that  in  the  right  wrist  was  imperceptible.  After  death  the  right 
subclavian  was  found  to  be  the  last  branch  of  the  aorta.  Passing  between  the  aneurysm 
and  the  spine  it  had  been  compressed,  while  the  carotid  was  unaffected. 

J  Many  of  the  remarks  below  apply  also  to  the  two  other  methods  of  surgical  inter- 
ference— introduction  of  foreign  bodies  into  the  sac.  and  galvano-puncture. 
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over-exertion,  is  more  likely  to  be  benefited  by  operation  than  one 
arising  gradually  and  without  mechanical  cause,  ii.  Distinct  sacculation 
is  a  most  desirable  condition ;  fusiform  dilatation  of  the  innominate 
indicates  almost  certainly  a  similar  condition  of  the  aorta  and  widespread 
arterial  disease,  iii.  If  symptoms  show  the  aortic  arch  to  be  also 
affected,  the  disease  should  be  limited — that  is,  should  not  extend  along 
the  transverse  portion.  It  should  be  of  the  sacculated  variety,  not  a 
general  dilatation  of  the  whole  calibre.  Absence  of  any  other  aneurysm, 
especially  of  the  rest  of  the  aorta,  must  be  ascertained,  iv.  Absence  of 
rasp-sound  along  the  aorta,  or  any  other  indication  of  extensive  athe- 
roma, should  be  verified,  v.  Aortic  incompetence,  unless  very  slight,  is 
a  decided  objection,  as  is  also  mitral  disease,  or  considerable  hypertrophy 
of  the  heart,  vi.  The  patency  of  the  vessels  leading  to  the  brain  should 
be  investigated  by  making  a  few  seconds'  pressure  on  the  cai'otids 
alternately  and  then  simultaneousl3\  vii.  Absence  of  visceral  disease 
must  be  ascertained. 

Before  deciding  to  recommend  operative  interference  in  these 
aneurysms,  the  surgeon  should,  I  think,  consider  most  carefull}^  the 
following  points,  which  appear  to  me  to  be  the  outcome  of  recorded 
cases : 

1.  It  is  possible  that  too  much  importance  has  been  attached  to  a 
very  few  successful  cases,  and  that  too  little  attention  has  been  given  to 
the  fact  that  numerous  unsuccessful  cases  have  occurred  which  have 
never  been  published. 

2.  It  is  certain  that,  in  some  cases,  operative  treatment  may  not 
only  fail  to  check  the  progress  of  the  aneuiysm,  but  may  actually  and 
decidedly  hasten  the  fatal  issue.  This  grievous  result  may  not  only  be 
brought  about  by  the  difficulties  of  the  operation  itself,  but  also  by 
this  special  and  imtoward  result  which  is  common  to  all  operative 
treatment  here — viz.,  that,  as  in  these  aneurysms  the  contiguous  part 
of  the  large  vessels  (aorta  especially)  is  often  extensively  diseased,  and 
as  other  aneurysms  ma}^  be  present,  ligature  of  one  vessel,  by  checking 
the  flow  of  blood  at  one  part,  may  throw  the  current  suddenly  upon 
another,  perhaps  unfit  to  bear  the  strain,  or,  from  its  relations,  more 
likel}^  to  produce  grave  pressure-symptoms.*  Sufficient  attention  has 
not  been  paid  to  this  most  important  point. 

"  If  the  enormous  difficulty  of  diagnosis,  the  great  risks  of  the  opera- 
tion, the  possibility  of  spontaneous  improvement,  if  not  of  cure,  and  of 
palliation  b}^  rest  and  diet,  and  also  the  fatal  results  of  recorded  opera- 
tions, be  taken  into  due  consideration,  it  seems  that  the  distal  ligature 
on  the  right  side  should  be  limited  to  desperate  cases,  and  then  per- 
formed only  with  the  expectation  of  relief,  not  of  cure  "  (Morris),  f 

Contraindications  to  Operative  Interference. — Mr.  Barwell  (loe. 
supra  cit.,  p.  528)  lays  down  the  following  :  (i)  When  tumour  symptoms 
reach  widely  on  both  sides  of  the  middle  line  ;   (2)  when,  ^vith  paralysis 

*  The  rapid  extension  of  the  aneurysm  in  another  direction  after  its  original  growth 
has  been  checked  by  operative  interference  is  well  shown  by  a  case  of  Dr.  Churton's 
(CMn.  Soc.  Trans.,  vol.  xix.  p.  261),  in  which,  subsequently  to  galvano-puncture,  the 
blood-pressure  found  out  other  weak  spots  in  addition  to  the  original  aneurysm,  thus 
bringing  about  other  saccular  projections  and  fatal  rupture  into  a  bronchus. 

t  Loc.  siipra  cit..  p.  103. 
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ot   tlu>   left   vocal    covd.    there   is    obstnicf  ion    of    llie    rii;-lit    broiicliiis  ; 

(3)  wlieu    tliere    is     evidence    of    (^oiisiderablf    aortic     inconijjeteiice ; 

(4)  wlieu  there  is  mitral  disease  or  considerable  cardiac  hyperti-ophy  ; 

(5)  when  there  is,  in  the  course  of  the  aorta,  the  rasping  sound  of  calci- 
fication or  advanced  atheroma,  more  particularl}'  if  the  superficial  vessels 
are  rough  and  rigid ;  (6)  when  there  is  pain  about  the  spine  and  inter- 
costal nerves  ;  (7)  when  there  is  obstruction  of  the  left  bronchus  only  ; 
(8)  when  there  is  yiressure  on  the  left  apex,  and  expectoration  of  frothy 
blood. 

Choice  of  Vessel. — Question  of  Simultaneous  or  Consecutive 
Ligature. — I  have  no  space  here  for  quoting  statistics,  which  are, 
after  all,  of  inferior  value  to  the  authoritative  opinions  of  those  who 
have  worked  most  at  this  subject.  The  earliest  and  foremost  of  these  is 
Mr.  Holmes  ;  as  it  is  to  his  opinion  that  English  siirgeons  will  naturally 
turn,  the  most  important  of  his  views  are  given  here. 

1.  "One  thing,  I  think,  has  been  fully  proved — viz.,  that  the  dis- 
tinction which  was  so  much  insisted  on  between  aortic  and  innominate 
aneurysm  is  of  less  importance  in  regard  to  the  distal  operation  than 
used  to  be  taught,  and  that  a  case  of  innominate  aneurj^sm  which  other- 
wise seems  approjiriate  for  operation,  need  not  be  rejected  because  it  is 
suspected  or  known  that  the  aorta  is  also  involved.  It  has  also  been 
satisfactorily  proved  that  aneurysms  purely  aortic  have  been  much 
benefited  by  distal  operations.  It  remains  to  inquire  what  cases  should 
be  selected,  and  what  arteries  should  be  tied  in  each  case." 

2.  "  To  my  mind  the  clearest  evidence  of  benefit  has  been  in  the 
case  of  ligature  of  the  left  carotid  in  the  treatment  of  aneurysm  affecting 
the  transverse  part  of  the  arch."  In  a  case  of  this  kind  it  was  the 
evident  extension  of  the  tumour  up  the  neck  and  towards  the  trachea 
which  made  Mr.  Holmes  think  that  the  ligature  would  prove  beneficial ; 
and  the  result  even  surpassed  his  expectations,  the  patient  being  alive 
and  in  tolerable  health  five,  and  probabl}^  seven,  years  after  the  opera- 
tion. Thus  Mr.  Holmes,  considering  that  the  applicability  of  the  distal 
ligature  depends  largely  on  the  observed  growth  of  the  tumour,  would 
think  ligature  of  the  subclavian  justifiable  if,  in  innominate  or  mixed 
aneurysm,  the  tumour  was  making  rapid  advance  under  the  stern o- 
mastoid.  He  also  draws  attention  to  the  importance  of  estimating 
pressure  signs  as  indicating  extension  of  the  aneu.rysm,  evidenced  by 
the  condition  of  the  veins,  the  breathing,  the  pupil,  &c.  (p.  640). 

3.  With  regard  to  operations  on  the  right  side  in  cases  of  innominate 
or  mixed  innominate  and  aortic  aneurysm,  opinions  vary  as  to  whether 
the  carotid  or  subclavian  should  be  tied  simultaneously,  or  whether  the 
carotid  should  be  tied  first.  Mr.  Holmes,  who  holds  this  latter  view, 
evidently  thinks  that  ligature  of  this  vessel  maj^  be  sufficient  without 
any  consecutive  ligature  of  the  subclavian,  unless  indications  arise — 
e.g.,  the  manifest  growth  of  the  subclavian  portion  of  the  sac,  or  the 
effect  of  compression  of  the  subclavian  in  diminishing  the  size  or  the 
pulsation  of  the  tumour. 

Mr.  Holmes'  chief  reasons  for  preferring  ligature  of  the  carotid  alone 
as  a  first  step  are — (a)  that  while  the  number  of  cases  of  simultaneous 
ligature  is  much  the  larger,  the  most  striking  instances  of  success  have 
followed  ligature  of  the  right  carotid  alone  ;  (h)  in  some  cases,  where 
ligature  of  the  subclavian  has  been  also  resorted  to  later,  the  aneurysm 
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was  already  diminishing  and  becoming  firmer  after  ligature  of  the 
carotid ;  (c)  the  simultaneous  ligature  of  two  such  vessels  as  the  carotid 
and  the  subcla\'ian  may  be  a  very  formidable  undertaking  from  the 
prolonged  dissection  and  difficulties  with  the  anaesthetic  :  (d)  as  ligature 
of  the  left  carotid  has  proved  sufficient  in  aortic  aneurysm,  a  similar  step 
shoiild  be  tried  on  the  right  side  in  innominate  aneurysm.* 

Another  interesting  and  unsettled  question  bearing  on  this  matter  of 
ligature  of  large  vessels  near  the  heart  is  the  most  appropriate  material 
for  ligature.     This  has  been  already  discussed  (p.  626). 

Tacts  which  show  that  the  resort  to  Ligature  has  been  justifiable. 

(ij  .Solidification  and  diminution  in  the  size  of  the  swelling.  (2) 
Diminution  of  pulsation.  In  one  case  of  Mr.  Barwells  (MecL-CJdr. 
Trans.,  vol.  Ixviii.  p.  130J,  a  month  after  simultaneous  ligature  of  both 
arteries  for  innominate  aneurysm,  the  swelling  again  began  to  increase, 
and  the  solidifying  tumour  to  soften,  pulsation  also  recurring  ;  this 
went  on  for  about  two  weeks,  when  the  swelling  again  solidified  and 
decreased,  recovery  ultimately  taking  place.  (3)  Improvement  in  dys- 
pnrea.  d3"sphonia,  and  dysphagia.  ''4)  Kegain  of  power  over  a  limb. 
(5)  Expectoration  of  muco-purulent  discharge,  which  has  been  accu- 
mulating in  the  lungs  owing  to  interference  with  expiration  from 
pressure  on  the  trachea. 

^'ery  little  has  been  done  in  the  last  few  years  f  to  settle  the  value  of 
the  treatment  of  thoracic  aneurysm  by  ligature  of  the  large  vessels  in 
the  root  of  the  neck.  Mr.  C  Heath  (Brit.  Med.  Joarn..  Feb.  19,  1898) 
gives  his  personal  experience  of  the  distal  ligature.  AVhere  the  disease 
involves  the  transverse  part  of  the  arch,  he  would  be  inclined  to  follow 
Dr.  Cockle's  suggestion  as  regards  tying  the  left  common  carotid ; 
where  the  disease  involves  the  ascending  part  of  the  arch.  Mr.  Heath 
would  tie  both  the  right  carotid  and  the  subclavian,  so  as  to  diminish, 
as  far  as  possible,  the  current  through  the  innominate.  Owing  to  the 
frequent  additional  embarrassment  of  breathing  brought  on  by  an 
anaesthetic,  Mr.  Heath  would  strongly  advise  the  employment  of 
cocaine  in  all  future  operations  on  the  large  vessels  of  the  neck.  Mr. 
Heath's  final  summing-up  of  the  results  of  distal  ligature  in  cases  of 
thoracic  aneuiysm  Avill  meet  with  the  assent  of  all  thoughtful  surgeons 
who  are  acquainted  with  the  patholog\'  and  morbid  anatomy  of  this 
disease,  and  with  all  that  surger}-  has  effected:  "The  results,  taken  as  a 
whole,  are,  perhaps,  not  very  encouraging ;  but  it  must  be  borne  in 
mind  that,  in  dealing  with  a  practically  incurable  disease,  a  prolonga- 
tion of  life,  for  even  a  few  months,  may  be  worth  attempting." 

11.  Introduction  of  Forek^n  Bodies  into  the  .Sac. — A.  AYire, 
Horsehair,  &c. — This  method  was  oi^iginally  brought  before  the 
profession  bv  Mr.  Moore  (Med.-Chir.  Trans.,  vol.  xlvii.  p.  129).  who 
introduced  twenty-six  3"ards  of  fine  iron  wire  into  an  aortic  aneurj^sm. 


*  Mr.  Barw'ell  (Joe.  supra  cit.,  p.  328)  goes  a  good  deal  further  as  to  the  points  which 
lie  believes  will  serve  to  guide  the  choice  of  the  surgeon.  Time  alone  will  show  how  far 
these  are  reliable. 

t  Messrs.  Rose  and  Carless  record  (Brit.  ^fed.  Journ.,  Dec.  3,  1898)  a  case  of  aneurysm 
of  the  arch  of  the  aorta,  involving  the  root  of  the  left  carotid,  treated  bj'  distal  ligature, 
first  of  the  left  carotid  and  then  the  subclavian.  Distinct  benefit  foUowed,  and  lasted 
up  to  four  months  after  the  operation,  the  date  to  which  the  report  is  continued. 
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No  relief  f()lk)\vt'(l.  iiithiininatiou  ot"  the  sac  set  in.  and  the  patient  (li«'(l 
five  days  hater. 

More  recently  Hr.  Caylcy  li.as  jiulilisheil  a  similar  case,  in  which  forty  feet  of  wire 
were  introduced  by  Mr.  lliilke.  Some  relief  was  given  to  the  pain,  and  some  consolida- 
tion had  evidently  taken  place ;  but  extension  followed  in  another  direction,  causing 
urgent  tracheal  dysi)noea.  On  this  account  wire  was  introduced  a  second  time,  thirty- 
four  feet  ])eing  got  in.  Death  followed  nine  days  later.  Owing  to  this  material  being 
considered  too  irritating,  it  has  not  been  much  used. 

Other  surgeons  have  made  use  of  catgut  and  horsehair,  but  with  tliese  less  irritating 
substances  the  great  dithculty  is  to  get  much  into  the  sac,  as  they  readily  bend  on 
themselves  in  the  cannula.*  In  the  summer  of  1887,  in  a  patient  of  Dr.  Pye-Smith's, 
with  a  large  aortic  aneurysm  coming  through  the  chest  wall,  I  introduced  about  forty 
feet  of  horsehair  by  means  of  an  ingenious  method  suggested  to  me  by  Dr.  Perry.  No 
good  was  done,  the  patient  dying  shortly  after,  worn  out  with  pain.  The  necropsy 
.showed  that  the  clot  formed  by  the  horsehair  was  too  localised  to  have  effected  much 
in  the  huge  cavity  formed  by  the  aneurysm. 

B.  Needles. — AVhile.  for  reasons  ah-eady  given,  none  of  the  snrgical 
methods  eniphjyed  in  thoracic  aneurysm  can  be  considered  satisfactory, 
this  one,  owing^to  the  scientific  basis  on  which  Prof.  Macewen  has  pLaced 
it,  and  its  results  hi  his  hands,  is  more  deserving  of  trial. 

Suggested  by  Mr.  Moore,  it  has  been  tried  by  Prof.  Macewen,  Mr.  Heath,  and  Mr. 
Puzey.f  Mr.  Heath  made  use  of  it  in  a  traumatic  aneurysm  of  the  subclavian  where 
amputation  at  the  shoulder-joint  had  failed.  Three  pairs  of  sewing-needles  were  intro- 
duced into  the  tumour,  each  pair  being  made  to  cross  in  the  sac  ;  they  were  not  with- 
drawn until  the  fifth  day.  by  which  time  considerable  clotting  had  taken  place.  The 
aneurysm  gradually  became  solid;  but  bronchitis  supervened,  and  the  patient  sank 
seventeen  days  later.  Mr.  Puzey  followed  Mr.  Heath's  plan  in  an  aneurysm  of  the 
innominate,  but,  no  apparent  effect  taking  place  at  the  end  of  four  or  five  days, 
other  needles  were  inserted  as  the  first  were  withdrawn,  but  at  different  parts  of  the 
.swelling.  This  procedure  being  carried  out  for  several  weeks,  the  aneurysm  finally 
almost  disappeared  behind  the  sternal  end  of  the  clavicle.  Unfortunately,  the  needles 
set  up  some  chronic  cellulitis,  septicjemia  followed  with  vomiting,  and  fatal  rupture  of 
the  sac.  Mr.  Puzey  thinks  this  case  affords  a  warning  against  pushing  this  treatment 
too  far,  and  that  it  would  be  better  to  wait  patiently  the  results  of  the  first  introduction 
of  the  needles  before  proceeding  to  insert  others. 

Prof.  Macewen,  who  used  this  method  first  as  long  ago  as  1875,  has 
published  {Lancet,  1890,  vol.  ii.  p.  1086)  a  most  interesting  paper  on  the 
use  of  pins  to  secure  the  formation  of  thrombi,  and  so  the  cure  ot 
aneurysm. 

"The  instrument  employed  is  a  pin  of  sufficient  length  to  completely 


*  I  know  of  one  case  in  which  specially-prepared  very  long  pieces  of  catgut  were 
introduced  into  an  aneurysm  in  the  neck.  At  the  necropsy  some  of  these  were 
found  to  have  passed  on.  beyond  the  aneurysm,  into  the  splenic  artery.  In  the  A7in. 
of  Surg.,  vol.  iv.  No.  2,  a  case  of  Dr.  Pvansohoff,  of  Cincinnati,  is  recorded,  in  which 
ninety-six  inches  of  flexible  silver  wire  were  passed  into  an  aneurysm  of  the  aortic  arch. 
After  the  first  forty-eight  inches  had  been  introduced,  syncope,  with  impending  death, 
set  in.  "With  the  aid  of  stimulants  the  operation  was  completed.  For  a  fortnight  the 
.symptoms  were  improved,  when  oedema  of  face  and  right  arm  appeared;  ninety-eight 
inches  of  wire  were  then  passed  into  another  part  of  the  sac.  The  patient  died  eight 
days  later,  from  rupture  of  the  aneurysm.  The  syncope  was  found  to  have  been  caused 
by  a  loop  of  wire  which  had  passed  beyond  the  neck  of  the  sac  into  the  aorta,  where  it 
was  probably  deflected  by  the  aortic  valves. 

t  Art.  -Acupuncture,';  Diet,  of  Surg.,  vol.  i.  p.  25. 
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transfix  the  aneurysm,  and  to  permit  of  nianipnlation  ^^'ithin  it.  Its 
calibre  ought  to  be  as  fine  as  possible,  the  strength  being  only  sufficient 
to  penetrate  the  coats  of  the  aneurysm  and  the  intervening  tissues. 
This  cylindrical  pin  tapers  to  a  point,  like  an  ordinary  sewing-needle, 
and  has  on  its  opposite  extremity  a  somewhat  rounded  head.  As  the 
coats  of  aneurysmal  sacs  vary  in  thickness,  these  pins  must  be  made  of 
various  calibres.  They  ought  to  be  finely  polished,  not  only  to  facilitate 
their  introduction,  but  to  help  to  render  them  aseptic.  Before  perform- 
ing the  operation,  the  skin  over  the  aneurysm  ought  to  be  carefully 
cleansed  and  rendered  aseptic.  The  aseptic  pin  ought  then  to  penetrate 
the  sac  and  pass  through  its  cavity  until  its  comes  in  contact  with  the 
opposite  side.  It  ought  to  touch  this  and  no  more.  Then  one  of  two 
methods  may  be  employed  :  either  to  move  the  pin  over  the  surface  of 
the  inner  wall  so  as  to  irritate  its  surface,  or  to  allow  the  influence  of  the 
blood-current  i:>laying  on  the  very  thin  pin  to  efiect  the  same  object.  If 
the  walls  penetrated  b}^  the  pin  be  dense,  the  former  method  will  be 
preferable,  as  the  force  of  the  blood-current  produces  such  a  feeble  action 
on  the  thin  pin  as  to  be  insufficient  to  move  it  to  and  fro  while  it  is 
firmly  grasped  by  the  dense  wall.  After  acting  thus  for  ten  minutes 
at  one  part,  the  point  of  the  pin,  without  being  removed  from  the  sac, 
ought  to  be  shifted  to  another  spot,  and  so  on  until  the  greater  portion 
of  the  internal  surface  opposite  to  the  point  of  entrance  has  been 
touched  :  this  ought  to  be  done  in  a  methodical  manner.  A  single 
insertion  of  the  pin  through  the  sac  into  its  interior  may  be  sufficient 
to  enable  the  point  of  the  instrument  to  come  in  contact  with  the 
greater  part  of  its  internal  surface  ;  but,  in  some  cases,  puncture  from 
various  sides  of  the  external  wall  may  be  necessary,  so  as  to  reach 
portions  of  the  tumour  which  cannot  be  attacked  from  the  first  puncture. 
While  the  pin  is,  in  the  aneurysm,  it  is  surrounded  by  a  portion  of 
aseptic  gauze,  or  moistened  with  an  antiseptic  lotion.  When  it  is  with- 
drawn from  the  aneurysm,  the  part  ought  to  be  covered  with  moist 
antiseptic  dressing,  which  ought  to  be  maintained  for  several  days. 
The  period  a  pin  may  remain  in  an  aneurysmal  sac  without  doing 
damage  is  perhaps  dependent  on  the  individual,  and  the  state  of  the 
aneurysm,  but  it  ought  never  to  exceed  forty-eight  hours.  It  is 
questionable  whether  all  the  necessary  advantages  derivable  from  the 
irritation  of  the  wall  of  the  aneurysm  could  not  be  produced  within 

a  few  hours If  the  aneurysm   be  very  large,  several  pins  may 

be  introduced  from  several  points,  always  allowing  a  considerable 
interval  to  exist  between   each,  otherwise  there  might  be  too  much 

damage  to  the  vessel   wall    at    one    spot When   the   pin   has 

been  withdrawn,  though  there  may  be  a  little  thickening  of  the  tissues 
in  the  neighbourhood,  there  will  probably  be  little  or  no  diminution 
of  the  excentric  impulse.  Occasionally  it  may  be  weeks  before  any 
distinct  or  tangible  thickening  of  the  coats  can  be  made  out.  In  other 
instances  this  may  be  discernible  at  a  much  earlier  period.  But,  as  a 
rule,  a  distinct  thickening  of  the  coat  is  tangible  at  an  early  period." 

It  will  be  seen  that  the  aim  in  Prof.  Macewen's  use  of  acupuncture 
differs  somewhat  from  that  of  other  surgeons,  in  that  his  object 
is  to  irritate  the  wall  of  the  aneurysm,  the  irritation  being  carried  just 
so  far  as  to  set  np  reparative  exudation  in  the  parietes,  infiltration 
of  these  with  leucocytes,  and  then  a  further  separation  of  these  from  the 
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blood-cui'ivnt.  This  irrit;it  ion  is  set  iij)  at  as  many  points  as  possible, 
SO  as  to  produce  numerous  white  thrombi,  and  so  complete  occlusion  as 
soon  as  possible.  Of  the  four  cases  given  by  Prof.  Macewen,  three  are 
of  especial  interest  in  tiieir  bearing  on  the  treatment  of  aneurysm  now 
under  discussion. 

No.  I  was  a  case  of  aortic  aneurysm  seen  at  an  advanced  period  when  threatened  by 
impending  death  from  dyspnoea.  It  was  treated  by  the  introduction  of  pins,  the  first 
early  in  December  1887,  this  being  repeated  on  seven  occasions,  with  a  few  days'  interval 
between  each.  On  December  20,  dyspnoea  reappeared,  and,  returning  on  December  31, 
proved  fatal.  At  the  autopsy  two-thirds  of  the  aneurysm  was  filled  with  a  white,  firm, 
laminated  thrombus  ;  had  the  deposition  continued  at  the  same  rate,  it  is  clear  that 
complete  occlusion  would  have  occurred  in  a  few  weeks. 

Another  case  was  an  aneurysm  of  the  abdominal  aorta,  treated  by  the  same  formation 
of  white  thrombi ;  the  cure  was  interrupted  by  the  patient  feeling  so  well  that  he  deter- 
mined to  return  to  work  (engine-driving)  after  a  month's  treatment,  though  the 
aneurysm  was  not  consolidated.  This  patient  was  still  alive  and  in  seeming  good 
health  when  last  heard  of,  two  and  a  half  years  subsequently. 

The  third  case,  which  is  given  in  great  detail,  is  the  most  interesting  of  all.  The 
aneurysm  wd,s  here  in  the  thoracic  area,  probably  of  the  left  subclavian,  and  accom- 
panied by  great  swelling,  pain,  numbness,  and  loss  of  power  in  the  left  arm.  Pins 
were  introduced  on  February  27.  March  3,  17,  and  24,  a  gradual  thickening  of  the  walls 
ensuing,  as  made  evident  by  the  greater  diificulty  experienced  in  penetrating  the 
coats  of  the  aneurysm,  a  pin  of  very  fine  calibre  being  used  at  the  onset,  some  much 
stouter  and  more  rigid  being  required  later  on.  During  the  next  four  months  there 
was  much  diminution  in  the  swelling  and  pain.  Pins  were  again  used  on  five  subse- 
quent occasions,  but  as  in  two  of  them  it  was  doubtful  if  any  cavity  was  entered,  their 
use  was  discontinued.  During  the  following  months  there  was  slow  but  continuous 
decrease  in  the  swelling,  and  the  oedema  and  pain  gradually  disappeared  entirely,  the 
patient  being  finally  able  to  resume  all  her  ordinary  duties.* 

It  would  appear  from  the  above  report  that  an  anaesthetic  was  not 
needed  in  any  of  the  above  cases — a  point  of  great  importance  in  thoracic 
aneurj^sm  where  dyspnoea  and  atheroma  may  be  present. 

Prof.  Macewen  has  kindly  sent  me,  July  1895,  the  following  abstract 
of  his  most  recent  experience  : 

"  I  have  bad  three  cases  of  aneurysm  treated  since  I  wrote  my  paper.  One  at  root  of 
neck,  subclavian,  but  involving  aorta  ;  cure  absolute.  One  aortic,  transverse  arch ; 
greatly  thickened  and  improved  ;  patient  can  go  freely  about  and  follow  liis  usual 
avocation,  from  which  he  was  debarred  prior  to  operation.  One  a  very  large  popliteal, 
in  which  consolidation  took  place  rapidly,  but  owing  to  the  great  pressure  exercised  by 
the  aneurysm  on  the  surrounding  parts,  which  was  apparently  increased  by  the  consolida- 
tion, incision  had  to  be  made  into  the  sac.  Firm,  laminated  white  thrombi  were  found 
inside  the  sac,  part  of  which  was  turned  out  to  relieve  the  pressure  and  to  preserve  the 
vitality  of  the  limb.  The  patient  made  a  rapid  recovery,  and  is  now  quite  well,  the 
remainder  of  the  white  thrombus  becoming  converted  into  dense  fibrous  tissue,  which 
subsequently  has  iindergone  great  shrinking. 

"  Quite  a  number  of  very  advanced  aortic  and  abdominal  aneurysms  have  been  seen 
by  me — so  advanced  as  to  preclude  interference.  In  several  an  exploratory  puncture 
was  made  for  diagnostic  purposes,  when  the  eroded  bodies  of  the  vertebrse  were  felt 
bare  inside  the  aneurysmal  sac.     These  were  not  treated. 

*  Another  very  successful  case,  under  the  care  of  Caselli,  of  innominate  aneurysm 
treated  by  Macewen's  method,  wiU  be  found  briefly  given  in  the  Ilerue  do  Ckir..  1892, 
p.  892,  and  two  unsuccessful  cases,  Glasf/otv  Med.  Journ.,  1891,  pp.  280,  453.  Prof.  Mac- 
ewen pointed  out  (^ibid.,p.  454)  that  this  method  required  cases  to  be  carefully  selected, 
and  that  it  was  not  to  be  used  in  those  which  could  not  get  well  otherwise. 
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"I  have  heard  of  cases  which  were  so  advanced  that  'they   burst  before  the  pins 
which  had  been  sent  for  to  treat  them  with  had  arrived.'  " 

III.  GALVANO-ruNCTUKE. — This  method  has  for  its  object  the  produc- 
tion of  clotting  without  the  risks  and  difficulties  connected  with  the 
introduction  of  foreign  bodies — e.g.,  wire.  Like  the  other  methods,  it 
has  scarcely  had  a  fair  trial,  being  too  often  not  made  use  of  till  the 
size  attained  hy  the  aneurysm  forbids  any  hope  of  cure,  and  almost  of 
relief.  It  is  inferior  to  1^-of.  Macewen's  use  of  needles,  in  the  jiossible 
production  of  eschars  and  in  its  much  less  simplicity. 

Points  to  pay  Attention  to. — (i)  To  avoid  production  of  heat,  pain, 
and  sloughing  of  the  skin,  the  ctirrent*  used  should  be  a  comparatively 
weak  one.  As  an  anaesthetic  is  not  usually  required,  the  time  occupied 
may  be  considei-able.  (2)  The  needles  should  be  of  steel,  as  fine  as  is 
consistent  with  perforating  the  tissues,  in  order  to  diminish  pain, 
haemorrhage,  and  risk  of  sloughing.  (3)  To  avoid  the  same  risks,  the 
needles  should  be  insulated  \\ithin  about  half  an  inch  of  their  points  by 
two  layers  of  spirit  varnish.  (4)  As  it  has  been  proved  that  the  effect 
of  electrolysis  on  blood  at  the  positive  pole  is  a  fairly  firm  and  tenacious 
dark  clot,  while  tlie  negative  rather  produces  a  pinkish,  frothy  substance. 
it  seems  wiser  to  connect  the  needle  or  needles  introduced  into  the  sac 
with  the  positive  i)ole,  while  a  large  sponge,  wrung  out  of  warm  salt- 
Avater,  is  connected  with  the  negative  pole  and  applied  to  the  chest  wall 
near  the  swelling.  (5)  A  sitting  should  not  be  prolonged  over  thirty 
or  forty  minutes.  Tlie  jninctures  had  best  be  closed  by  collodion.  (6)  Tlit* 
operation  should  not  be  repeated  too  soon:  time  should  be  allowed  for  all 
local  reaction  to  cease,  and  for  consolidation  of  the  coagulum  to  occur, 
which  often  takes  some  time. 

Drawbacks  and  Dangers. — (i)  As  pointed  out  hy  Mr.  Holmes,  it 
is  a  radical  defect  of  this  method  that  it  acts  by  inducing  "passive" 
coagulation  of  blood  in  the  sac.  Hence,  it  is  inherently  uncertain, 
liable  to  cause  relapse  by  the  melting  of  the  coagulum,  or  inflammation 
by  its  too  sudden  deposition.  Again,  it  is  xeYy  liable  to  set  up  inflam- 
mation in  the  walls  and  contents  of  the  sac.  Then,  too,  the  needles 
sometimes  produce  eschars  at  the  points  of  their  insertion,  and  thus  give 
rise  to  consecutive  haemorrhage.  In  fact,  the  cases  are  few  in  which  a 
perfectly  hapjn'  result  lias  been  obtained,  but  some  of  these  are  worthy 
of  particular  attention. 

Amongst  these  is  a  case  of  Ciniselli's  (Holmes,  loc.  supra  cit.).  in  which  an  aneurysm 
of  the  ascending  aorta,  quickly  increasing,  pushing  out  the  third  and  fourth  ribs,  with 
powerful  pulsation,  rapidly  diminished  with  much  solidilicatioa  after  galvano-puncture 
for  forty  minutes,  the  patient  resuming  his  work  as  a  coachman  ten  weeks  later.  In 
Dr.  McCall  Anderson's  case  the  aneurysm  was  a  small  one,  about  three  and  a  half  inches 
in  diameter  ;  after  galvano-puncture  on  three  occasions  the  swelling  was  only  about  one- 
([uarter  of  its  previous  size,  and  for  the  most  part  very  solid.  In  a  case  of  Dr.  Carter's 
(^Lancet,  1S78,  vol.  ii.  p.  761),  an  aneurysm  of  the  thoracic  aorta  appearing  in  the  right 
sub-clavicular  region,  and  accompanied  by  much  pain,  was  treated  by  galvano-puncture 
on  three  occasions  with  very  great  relief,  the  pulsation  becoming  almost  imperceptible 
and  the  pain  disappearing. 

*  Dr.  McCall  Anderson,  in  a  most  successful  case  (Lancet,  1873,  voL  i.  p.  261). 
employed  four  to  six  cells  of  a  Sti'ihrer's  battery.  In  a  case  of  Dr.  Ord's  (Lancet,  1880. 
vol.  ii.  p.  450),  followed  by  temporary  benefit,  six  to  eighteen  cells  of  a  Foveaux's 
battery  were  used.  Dr.  Bastian  (Brit.  3Icd.  Joiirn.,  1873,  "^"oh  ii-  P-  595)  made  use  of 
live  to  eleven  cells  of  tlie  same  battcrv. 
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Dr.  Sli'wart,  nf  l'liiliulcliilii;i  (Amcr.  .loiirn.  Med.  Nor-.,  vol.  ii.  1892, 
}).  426^,  advises  the  use  ol'  ('U'('tri)l\  sis  in  coiuljination  with  the  intro- 
duction of  wire.  He  claims  that  with  the  combined  method  a  sniallei' 
and  safer  amount  of  wire  can  be  used,  and  that,  ""  instead  of  a  soft, 
unstable  coaLjulum  alntut  the  wire,  tardy  in  aj)])earino-,  there  may  ))e 
produceil  almost  innnediately  a  toUL;h  clot,  which,  in  favoui'al)h^  cases, 
shoukl  tend  by  accretion  to  ])roduce  j^rompt  obliteration  of  the  sac 
cavity.""     Out  of  ei^ht  cases  collected  two  were  successful. 

in  dei'idinu'  between  the  introduction  of  foreign  ])odies  (/".(j.,  wirej 
And  the  use  of  the  galvaiu)-j)uncture.  ]  think  that  Macewens  needles 
(p.  645)  deserve  a  further  trial. 

It  is  clear,  howevei-,  that,  if  anything-  like  jjrolonged  relief  is  to  be 
given,  any  operation  must  be  resorted  to  at  an  earlier  date  than  has 
hitherto  ))een  the  case.  Where  rapid  increase  and  thinning  of  the 
coverings  of  a  large  sac  are  present,  together  with  a  wide  communi- 
cating opening,  and  where  difiuse  aneurysmal  changes  outweigh  the 
amount  of  sacculation  present,  the  surgeon  who  declines  to  interfere 
■will  do  wisel}'.  And  I  would  again  draw  attention  to  the  remarks  at 
p.  642  (a  point  to  which  attention  has  not  been  sufficiently  directed), 
that  surgical  interference  may,  in  cases  of  large  aneurj^sms,  do  more 
harm  than  good  by  diverting  the  blood-current  from  the  original 
aneurysm  into  some  outlying  and  unsuspected  secondaiy  sac, 
and  thus  cause  dangerous  and,  it  may  be.  fatal  pressure  on  important 
parts  which  have  hitherto  escaped.  Besides  this  danger,  three  others 
have  to  be  remembered  when  wire  is  introduced.  (i)  Embolism. 
(2)  Suppuration  of  the  sac.  Both  these  have  been  made  much  rarer 
by  carefully  rendering  the  wire  aseptic.  Any  inflammation  of  the  sac 
should  at  once  be  treated  by  ice-bags.  (3)  Introduction  of  the  wire, 
&c.,  beyond  the  aneurysm  (footnote,  p.  645). 


PART    III. 
OPERATIONS   ON   THE   THORAX. 

CHAPTER   I. 
REMOVAL    OF    THE    BREAST    (Figs.  223  to  232). 

Indications. — The  following  remarks  must  be  considered  to  refer  to 
that  most  common  and  im])ortant  of  diseases — carcinoma. 

Removal  of  the  breast  is  an  operation  -which  deserves  most  careful 
attention,  on  the  following  grounds — viz.,  the  frequency  and  the  dis- 
tressing nature  of  the  results  of  cancer  here,  and  the  fact  that,  while  the 
operation  is  still  a  stigma  on  oiu-  profession,  there  is  reason  to  hope  that 
it  is,  yearly,  becoming  more  successful.  The  first  two  of  the  above  points 
need  only  to  be  stated.  When  I  speak  of  the  operation  of  removal  of  the 
breast  for  carcinoma  being  still  a  stigma  upon  our  profession  on  account 
of  the  bad  results,  I  do  so  advisedly.  I  am  aware  that  in  many  ways  we 
are  not  to  blame.  Women  will  always  be  unwilling  to  make  known 
their  fears  here,  on  account  of  a  natural  delicacy ;  but  another  reason 
leads  them  to  conceal  the  earlier  stages  of  a  growth  (in  which  alone  it 
can  be  thoroughly  dealt  with),  and  that  is  the  well-known  want  of 
success  which,  hitherto,  has  accompanied  operation.  ►Surgeons  are  also 
not  to  blame  for  the  fact  that  precious  time  is  often  lost  by  the  medical 
attendant  when  he  is  consulted,  in  some  cases  from  a  mistaken  kindness 
and  desire  to  make  light  of  fears,  in  others  from  a  disbelief  in  the  value 
of  operation  here. 

Here,  as  in  all  cases  of  malignant  disease,  early  and  thorough 
operation*  is  needed.  With  regard  to  the  latter,  the  limits  of  wide  and 
thorough  operating  have  probably  been  reached,  but  can  it  be  said 
that  these  cases  are  submitted  to  operation  as  early  as  might  be  the 

*  While  on  the  subject  of  operating  thoroughly  and  on  wide  lines,  I  would  quote  some 
words  of  Mr.  Bennett  May  in  his  Ingleby  Lectures  (^Brit.  Med.  Journ.,  May  29,  1897, 
vol.  i.  p.  1338) — words  weighty  from  their  outspoken  truthfulness:  "The  operation  in 
too  many  cases  is  not  practised  to  the  best  advantage,  and  is  not  used  for  all  it  is  worth. 
Certainly  some  of  the  disrepute  and  prejudice  which  have  surrounded  it  may  fairly  be 
ascribed  to  the  incomplete  and  inadequate  manner  in  which  it  is  too  often  done  by 
men  who  have  had  no  proper  surgical  training,  and  whose  ill  results  serve  to  injure 
the  cause  as  a  whole,  and  to  reflect  prejudicially  on  the  work  of  others.  The  fact  is,  it 
has  been  everj'onc's  operation  because  it  has  been  thought  to  be  easy." 
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case?  Is  it  not  rather  the  truth  that  in  tlie  majorit}-  of  cases  tlie 
operating"  surgeon  does  not  get  his  chance  until  the  disease  has  had  time 
to  pass  beyond  its  iirst  stage,  and  to  spread  to  ])arts  outside  the  breast 
itself,  as  evidenced  by  the  adhesion  to  the  skin  and  by  the  glands  found 
affected  when  the  axilla  is  oi>ened  ?  While  in  malignant  disease  of  the 
sexual  organs  we  shall  always  have  to  deal  with  a  larger  pi-oijortion  of 
late  cases  than  elsewhere,  there  is  no  doubt  that  we  should  diminish  the 
number  of  these  late  cases  if  both  the  patients  and  the  general  prac- 
titioners who  are  first  considted  realised  more  clearly,  and  if  the  latter 
impressed  more  strongly  on  their  patients — (i)  that  there  are,  every 
year,  an  increasing  number  of  patients  who  are  living  in  good  Iiealth 
several  yeavs  after  the  operation  ;  (2)  that  the  operation,  while  serious,  is 
not  a  dangerous  one  ;  (3)  that  if  the  disease  does  recur  after  the  improved 
operation  of  the  present  day  the  recurrence  will  be  delayed  ;  (4)  that 
the  operation  of  the  present  day  promises  much  better  results,  but  that 
these  results  will  only  be  seciired  by  the  operation  being  an  early  one — 
i.e.,  while  the  disease  is  in  its  first   stage,  and  limited  to  the  bosom ; 

(5)  that  in  this  first  stage,  in  which  operation  is  so  essential,  tliere  is  an 
entire  absence  of  pain,  or  of  miich  or  anything  to  see :  thus,  a  lump 
must  not  be  neglected  because  it  is  painless,  as  is  so  often  the  case ; 

(6)  that,  when  in  doubt  as  to  whether  a  persisting  lump  which  he  is 
examining  is  carcinoma  in  its  first  and  quiescent  stage,  or  induration, 
or  a  deeply-lying  cyst  with  thick  walls,  the  general  practitioner  should 
consider  it  his  duty  to  have  the  lump  excised  at  once  (ride  infra),  and 
the  breast  dealt  with  as  may  prove  necessary. 

Eesults  and  Dangers  of  the  Improved  Operation  for  Removal  of 
Malignant  Disease  of  the  Breast. — I.  Mortality  of  the  Operation. 
II.  Results  of  the  Operation. 

I.  Mortality  of  the  Operation. — The  latest  statistics  clearly  show 
that  though  the  severity  of  the  operation  has  been  much  increased,  its 
mortality  is,  under  the  best  conditions  (vide  infra),  very  low.  Thus,  Sir 
W.  M.  Banks  (Brit.  Med.  Journ.,  1900,  vol.  i.  p.  823)  gives  a  series  of 
sixt}'  operations  without  one  death.  Dr.  Halsted  (Annals  of  iSurgeri/, 
Nov.  1894.  p.  512)  states  that  fifty  of  what  he  terms  ••complete" 
operations  had  been  performed  at  the  Johns  HoiDkins  Hospital,  Baltimore, 
and  not  a  death  had  resulted  from  these  operations.  Mr.  Watson  Cheyne 
(Lettsomian  Lectures,  1896,  TJie  Objects  and  Limits  of  Operations  for 
Cancer,  p.  34)  had  only  one  death  in  sixty-one  cases,  and  thought  that 
"  the  ether  had  probably  as  much  to  do  with  this  death  as  the  operation." 

With  regai-d  to  this  very  low  mortality,  it  miast  l:»e  remembered  that 
such  results  are  the  work  of  men  of  special  experience  ;  that  cases  in 
private  as  well  as  in  hospital  practice  are  included  ;  and,  lastly,  in 
Dr.  Halsted's  case,  the  operator  was  working  with  very  highly  trained 
assistants. 

When  due  attention  and  weight  are  given  to  such  conditions  as  shock 
in  an  obese  patient  with  poor  cardiac  fibre,  lung  trouble  in  a  patient 
with  chx'onic  bronchitis,  unavoidable  sepsis  as  from  an  ulcerated*  growth, 

*  Mr.  Lockwood  has  drawu  atteutiou  {Traumatic  Infection,  p.  51)  to  the  grave 
importance  of  an  ulcerating  carcinoma  as  a  dangerous  source  of  septicajmia  during  the 
operation  for  removal  of  the  breast.  In  his  opinion  (loc.  supra  cit.,  p.  63)  swabbing 
over  the  surface  of  the  ulcer  with  pure  carbolic  acid  is  not  always  reliable,  and  he 
would  advise  destroying  the  entire  surface  of  the  ulcer  with  the  actual  cautery. 
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the  reaclines^s  with  which  this  t)})eration  is  undtTtaken,  and  the  personal 
equation  of  tlie  skill  of  the  o])erators.  it  will,  1  think,  be  admitted  that  if 
all  fatal  cases  were  published,  the  death-rate  would  not  be  so  low  as  that 
above  given.  It  has.  however,  ])roved  what  can  be  done  under  the  best 
possible  conditions.  But  I  would  impress  on  my  younger  readers  that  it 
is  not  septic  causes  only  which,  nowadays,  kill  these  patients;  it  is  causes 
which,  even  when  foreseen,  no  amount  of  care  and  caution  will  always 
prevent  ^\■hen  an  operation  is  forced  upon  us.  I  allude  to  bronchitis 
after  an  anaesthetic  \\hen  the  chest  is  hampered  by  bandages,  and  the 
patient,  scarcely  answerable  for  her  actions,  persistently  slips  down  in 
the  bed ;  to  the  failing  strength  and  vitality  with  which  the  flickering 
light  of  the  life  of  a  patient  with  a  fatty  lieart  or  albuminuria  is  snuifed 
out.  it  may  he  two  or  three  weeks  after  the  operation.  Severity  of 
operations  rarely  brings  about  a  fatal  resiilt,  unless  the  patient  ]u*ove 
unamenal)le.  another  condition  against  which  it  is  extremely  difiicult  to 
guard. 

II.  Results  of  the  Operation. — It  is  clear,  from  the  statistics  which 
have  been  furnished  (ride  infra),  that  from  40  to  50  per  cent,  of  patients 
submitted  to  the  improved  operation  will  be  alive  and  apparently  well 
three  years  and  more  after  the  operation.  By  many  surgeons,  some  of 
them  of  eminence,  this  is  looked  upon  and  spoken  of  as  tantamount  to 
a  cure. 

Dr.  Halsted  (Annuls  of  Surgeri/,  Nov.  1 898,  ]).  575)  had  operated 
on  133  cases  by  his  improved  method  between  June  1889  and  April 
1898.  Of  these  133,  /6  had  been  o])erated  on  more  than  three  years. 
Of  these  2^  operated  on  more  than  three  years,  31  (41  per  cent.)  were 
living  at  the  time  of  pul)lication  of  the  al)OVe  article,  without  local 
recurrence  or  signs  of  metastasis. 

Mr.  Watson  Cheyne  (Lancet,  1899.  ^''^^-  i-  P-  757)  fi'om  his  cases 
concludes  that  by  operating*  on  wide  lines  50  per  cent,  will  remain  free 
from  recurrence. 

Mr.  Butlin  (Operat'ire  Simjeri/  (f  MaJvjnant  Disease,  second  edit.,  p.  404), 
from  a  collection  of  47  cases  operated  on  by  Dr.  Halsted.  himself, 
Mr.  Watson  Oheyne.  and  Eotter,  gives  a  percentage  of  over  50  cases 
"  cured."  i.e..  alive  and  well  three  years  or  more  after  the  operation. 

Sir  W.  Mitchell  Banks  (Lettsomian  Lectures,  "  Practical  Observa- 
tions on  Cancer  of  the  Breast."  Brit.  Med.  Jonrn.,  vol.  i.  1900,  p.  823) 
tabulates  213  cases,  '"of  which  175  are  available  for  statistical  com- 
parison." Of  these  175.  108  have  remained  free  from  local  recurrence. 
Of  these  108.  /T,  have  lived  over  three  years,  as  follows: — 

Cases  that  liavi'  lived  l)et\veeii  3  aiul  6  years  after  operation  ...         40 

7     ■•  14*  ••  .....         28 

.,  ..  .,  16     ,.12  ..  .....  5 

With  regard  to  the  results  of  operation,  I  must  here  again  utter  a 
caution,  which  I  believe  I  was  one  of  the  lirst  in  this  country  to  bring 
forward  (in  the  third  edition  of  this  Ijook).  as  to  the  use  of  the  word 
'"cure"'  in  these  cases.  For  some  time  past  there  has  been  an  increas- 
ing tendency  for  leading  surgeons,  both  English  and  American,  to  adopt 
Yolkmann's  teaching,  and  if  three  years  have  elapsed  after  an  operation 
for  cancer  without  recurrence,  to  look  upon  the  patient  as  cured,  and  to 
speak  of  these  cases  as  "  cures."  Such  surgeons  make  light  of  any 
inaccuracy  which  it  is  admitted  may  be  present  in  the  above  dictum,  and 
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tlit'V  cluiin  that.  Ix'iiii;-  ••  ci])tiinists."'  such  ;i  (lictiiin  is  (jiiitc  Li'ood  enough 
tor  tlieni,  and  that  any  other  surgeons  who  liold  a  (Hfierenf  view  are  to 
l)e  looked  n|)on  as  "  pessimists. "'  Now.  there  is  one  thing  which  is  alcove 
optimism  and  pessimism,  and  that  is  the  truth.  What  is  the  trutli  in 
this  matter?  It  turns  on  what  we  understand  by  tlie  word  •'  cure,"  and 
— a  matter  of  even  greater  inijiortance — wliat  our  patients  under.stand  by 
it.  No  one,  to  my  knowledge,  has  S]ioken  to  better  ])ur))ose  on  this 
])oint  than  ^Ir.  Sheild  Qfed.-CJiir.  Tra/iif^.,  1898.  and  DiftenKHi^  of  the 
Breiisf.  p.  448):  '"As  regards  the  ])rosiieet  of  a  definite  cui*e,  as  the 
term  is  understood  by  the  ]"»ublic — i.e.,  definite  eradication  of  the  disease, 
leaving  the  organism  in  a  healthy  state — it  is  the  duty  of  a  conscientious 
surgeon  to  be  exceedingly  cautious  in  ]>ronouncing  such  definite  opinions 
as  have  emanated  from  the  German  schools."  And  again,  at  ]^.  437: 
••  Fresh  manifestations  of  the  disease  locally,  or  in  the  bones  or  viscera, 
may  occur  at  au}^  period  up  to  ten  or  fifteen  vears  aftei-  the  original 
operation.  These  may  be  termed  fresh  outbreaks  of  tlie  disease,  or  what 
name  any  pathologist  fancies,  but  the  fact  remains  that  the  word  '  cure' 
will  be  used  with  great  caution  by  anyone  who  views  the  matter  from 
the  light  of  plain  common  sense,  and  a  desire  to  act  ti'uthfully  and 
conscientiously  towards  patients."' 

Being  myself  well  aware  of  the  variableness  of  cancer  in  its  original 
rate  of  growth,  its  occasional  long  latency  and  then  sudden  re-activity, 
I  look  upon  Yolkmann's  teaching  as  most  pernicious,  and  on  the 
adoption  of  his  teaching — that  if  patients  remain  free  for  three  years 
after  an  o]>eration  for  cancer  they  may  be  looked  upon  as  cured — as  alike 
unscientific  and  dishonest,  and  unworthy  of  our  profession.  As  Mr. 
Bennett  in  the  discussion  on  Mi'.  Sheild's  paper  (loc.  supra  cit.)  very 
forcibly  put  it :  "It  is  perfectly  certain  that  we  cannot  in  any  case  of 
cancer  promise  what  the  patient  understands  by  the  term  '  cure.'  I 
cannot,  therefore,  escape  from  the  conviction  tliat  if  we  are  to  use 
deliberately  the  term  in  relation  to  a  three  years'  immunity  from  disease, 
we  shall  forfeit,  I  think  deservedly,  a  great  deal  of  tliat  reputation  for 
candour  and  honesty  which  we  now  possess." 

Local  Recurrence,  when  it  occurs,  is  delayed  by  more  Extensive 
Operations. — While  we  cannot  honestly  hold,  without  watching  longer 
and  publishing  later  the  results  of  recent  operations,  that  patients  can 
count  on  a  cure  of  the  disease,  there  is  no  doul)t  that  local  recurrence  is 
less  frequent,  and  when  it  does  take  place  it  is  delayed.  Mr.  Watson 
Cheyne  put  this  matter  strongly  in  his  speech  at  the  discussion  on 
Mr.  Sheild's  paper :  "  After  the  Heidenhain- Stiles  operation  external 
recurrences  have  become  much  rarer,  and  in  the  majority  of  cases  there 
is  practically  nothing  left  for  the  patient  to  die  of  but  tlie  metastatic 
deposits ;  and,  further,  in  the  absence  of  external  recurrences,  the 
patients  live  longer,  and  the  internal  de]>osits  have  time  to  grow  and 
to  become  more  noticeable." 

To  ensiire  such  improved  results  the  following  conditions  are 
essential  : 

A.  To  operate  mxich  more  widely  and  thoroiighly  than  is  yet 
the  ru.le,  and  thus  to  endeavour  to  remove  every  atom  of  tissue 
which  recent  researches  have  shown  may  be  the  seat  of  disease. 
This  will  include  (i.)  removal  of  the  whole  breast,  which  the  facts  given 
below  will  sho^\■  to  be  far  from  as  easy  as  it  is  often  tiiought  to  be  ^ 
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(ii.)  removal  of  the  costo-sternal  portion  of  the  pectoraHs  major,  and 
the  pectoralis  minor  ;  (iii.)  clearing  out  the  axilla ;  and  (iv.) — this  is  as 
important  as  any — the  hreast,  the  pectoralis  major,  axillary  fat  and 
glands,  should  be  removed  in  one  continuous  mass. 

B.  To  exercise  as  far  as  possible  a  careful  and.  judicious  selection 
of  cases, 

C.  To  keep  patients  xmder  su.pervision  for  a  long  time,  and,  at  first, 
to  see  them  at  short  intervals, 

A.  The  operation  to  be  mvich  more  wide  and  thorough  than  is 
yet  the  rule,  in  order  to  remove  every  atom  of  tissue  which  may  be 
diseased, 

(i.)  Removal  of  the  Whole  Breast. 

Advocating,  as  I  do  most  strongly,  for  reaso.ns  given  above,  the 
habitual  performance  of  operations  for  cancer  on  the  widest  possible 
scale  consistent  with  the  patient's  safety,  I  would  draw  attention  to 
the  following  practical  points  bearing  on  the  breast  and  the  way  in 
which  cancer  attacks  it,  which  have  been  brought  into  prominence 
in  recent  years.  (a)  The  breast  is,  in  reality,  a  much  more  extensive 
organ  than  is  usually  believed.  In  addition  to  the  well-known  promi- 
nence, there  is  often  a  ring  of  outlying  gland-masses  of  varying  size  and 
extent.  Mr.  H.  J.  Stiles,  in  a  most  helpful  paper  {Edin.  Med.  Journ., 
June  and  July  1892),  thus  alludes  to  the  latter  point:  "The  breast 
tissue  is  not  encapsulated  into  a  compact  bod}^,  but  is  so  broken  up  and 
branched  at  its  periphery  that  the  stroma  becomes  directly  continuous 
with  the  superficial  fascia.  There  is,  therefore,  no  capsule  in  the  ordi- 
nary sense  of  the  term."  (h)  The  ligamenta  suspensoria  may  contain 
breast  tissue  and  lymphatics.  Both  these  facts  make  clear  the  futility 
and  risk  of  niggardly  skin-incisions.  (c)  There  are  often  lobules  of 
breast  tissue  intimatel}-  connected  with  the  pectoral  fascia.  These  are 
certainly  left  behind  if  the  breast  is  merely  separated  from  the  pectoral 
fascia,  as  is  often  done,  (d)  A  deep  lymphatic  plexus  or  lymph  path 
runs  in  this  fascia  from  the  breast  towards  the  axilla.  Volkmann  was 
the  first  to  teach  prominently  that  it  was  right  to  remove  entirely  the 
pectoral  fascia.  Prof.  Halsted  thus  quotes  from  Volkmann's  Beitrdge  ztir 
Cliirurqie :  "I  was  led  to  adopt  this  procedure  because,  on  microscopical 
examination,  I  repeatedly  found,  where  I  had  not  expected  it,  that  the 
fascia  was  already  carcinomatous,  whereas  the  muscle  was  certainly  not 
involved.  In  such  cases  a  thick  layer  of  apparently  healthy  fat  separated 
the  carcinoma  from  the  pectoral  muscle,  and  yet  the  cancerous  growth, 
in  places  demonstrable  only  with  the  microscope,  had  shot  its  roots  along 
the  fibrous  septa  down  l^etween  the  fat  lobules,  and  had  reached  and 
spread  itself  out  in  flat  islands  in  the  fascia.  It  seems  to  me,  therefore, 
that  the  fascia  serves,  for  a  time,  as  a  barrier,  and  is  able  to  bring  to  a 
halt  the  spreading  growth  of  the  carcinoma.'' 

The  above  points  in  the  structure  of  the  bosom,  which  explain  how 
easily  outlying  and  deeply  placed  deposits  of  cancer  may  escape  nig- 
gardly and  superficial  operations,  will  explain  many  of  the  steps  enjoined 
below  in  the  account  of  removal  of  the  breast. 

Mr.  Stiles  (loc.  supra  cit.)  believes  that  "  local  recurrence  of  carcinoma 
after  removal  of  the  breast  is  usually  due,  not  to  the  rest  of  the  breast 
being  in  a  pre-cancerous  state,  but  to  the  non-removal  of  small  and  often 
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microscopic  foci  oi'  cauciT,  inon'  or  It^ss  remote  from  tlic  main  tuiuour, 
and  (lcj)cii(liiitj;  for  their  origin  upon  the  arrest  and  o-i-owtli  of  cancerous 
emboli  disseminated  more  or  less  directly  from  the  primary  tumour  alon<i,' 
the  lymphatics.*  The  importance  of  removing  all  the  retro-mammary 
tissue,  pectoral  and  axillary  fascia,  axillary  fat  and  glands,  along  with 
the  breast,  in  all  cases  of  carcinoma,  cannot  be  too  thoroughly  insisted 
v;])on  or  too  often  repeated.  The  anastomosis  and  intersection  of  the 
lymphatics  are  so  free  that  it  is  im])Ossible  to  say  towards  which  set  of 
glands  the  lymph  from  any  given  point  in  the  breast  will  be  conveyed. 
I  have  seen  cancerous  Ijanphatic  emboli  at  the  axillary  border  of  the 
mamma  when  the  tumour  was  situated  in  the  inner  hemisphere,  and 
vice  versa."  f 

The  following  cases,  from  an  important  paper  by  Mr.  Raymond  John- 
son, read  before  the  Pathological  Society  {Brit.  Med.  Joiirn.,  1892,  vol.  i. 
p.  70),  illustrate  how  unsafe  it  is  to  leave  any  portion,  however  small,  of 
a  breast  the  seat  of  malignant  disease — not  onl}^  as  shown  by  Mr.  Stiles, 
on  account  of  the  frequent  presence  of  minute  foci  of  cancer,  remote 
from  the  main  growth,  but  also  because  changes  of  a  pre-cancerous 
nature  may  be  going  on  in  parts  of  the  breast  not  yet  actually  attacked 
by  carcinoma. 

In  a  case  of  infilti'ating  carcinoma  in  a  woman,  aged  27,  micro- 
scopical examination  of  parts  of  the  breast,  which  appeared  normal 
to  the  naked  eye,  revealed  masses  of  cancer  cells  apparently  lying  in 
lymphatic  spaces.  In  another  specimen  of  the  infiltrating  variety  the 
microscopical  apjDearances  strongly  suggested  that  widespread  carcino- 
matous change  was  involving  the  whole  organ,  sections  showing  the 
new  growth  arranging  itself  around  the  small  ducts  which  were  them- 
selves normal.  In  the  case  of  a  woman,  aged  34,  a  small  nodular 
carcinoma  was  situated  at  the  axillary  border  of  the  left  breast. 
After  removal  two  small  nodules  were  found  at  the  sternal  end  of  the 
gland,  each  having  the  typical  structure  of  glandular  carcinoma,  whilst 
microscopical  examination  of  the  central  part  of  the  breast  showed 
marked  proliferative  changes  in  the  epithelium  of  the  acini,  these 
changes  probably  standing  in  the  same  relation  to  cancer  of  the  breast 
as  chronic  superficial  glossitis  does  to  cancer  of  the  tongue,  namely, 
a  possible  pre-cancerous  condition. 

Heidenhain,  in  a  most  valuable  paper  ("  Ueber  die  Ursachen  der 
localen    Krebsrecidive    nach   amputatio   Manimge,"    Verliandlungen   der 


*  Mr.  Stiles's  observations  lead  him  to  recognise  live  sets  of  lymphatics  in  the 
bosom  :  (i)  a  cutaneous  set  including  those  of  the  nipple-areola  and  surrounding  skin  ; 
(2)  sub-areolar  ;  (3)  intra-mammary  ;  (4)  in  the  circum-mammary  fat  ;  (5)  retro- 
mammary. 

f  In  order  to  afford  the  surgeon  an  additional  means  of  ascertaining  the  limits  of  the 
breast  and  of  the  disease,  Mr.  Stiles  (^loc.  supra  cit.')  recommends  the  use  of  nitric  acid, 
which,  rendering  the  parenchyma  of  the  gland  and  carcinomatous  tissue  dull  greyish- 
white  and  opaque,  causes  the  smallest  specks  of  both  to  stand  out  from  the  fat  and  con- 
nective tissue  in  which  they  are  embedded,  the  fat  remaining  unaltered  and  the  con- 
nective tissue  becoming  translucent  and  somewhat  gelatinous.  Immediately  after  re- 
moval the  breast  is  placed  (all  the  blood  being  first  washed  off)  in  from  one  to  two  pints 
of  a  5  per  cent,  nitric  acid  solution  for  about  ten  minutes,  and  then  washed  in  running 
water  for  three  or  four  minutes.  This  examination  can  be  completed  before  the  wound 
is  sutured. 
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iJeaiscken  Gesellschaft  fiir  C/uru'ir/ie,  Berlin,  1889),  teaclies  that  in 
breast  cancer  there  are  proliferative  changes  in  the  lobules  throughout 
the  whole  gland,  which  must  be  looked  upon  as  the  direct  forerunner  of 
cancer  ("das  niittelbare  A'orstadium  der  Krebsentwickellung "").  and 
which  sooner  or  later  pass  into  cancer. 

On  this  account,  believing  that  whether  the  whole  breast  is,  in  the 
great  majority  of  cases,  in  a  condition  to  become  carcinomatous  or  not, 
partial  operations  are  liable  (especially  when  the  coarse  fat,  which  is 
often  so  abundant,  and  the  hjemorrhage  in  the  operations  are  remem- 
bered) to  leave  behind  potential  foci  of  disease.  I  consider  that  more 
wholesale  operations  are.  in  these  days  of  modern  surgery,  absolutely 
essential. 

(ii.)  Removal  of  the  Costo-sternal  Part  of  the  Pectoralis  Major  and 
the  Pectoralis  Minor. — The  need  of  this  step  is  still  disputed.  Dr. 
Halsted  in  every  case  removes  the  whole  thickness  of  the  pectoralis 
major  except  its  clavicular  portion,  and  divides  in  all,  and  in  most 
cases  removes,  the  minor  as  well.  His  reasons  are  as  follows : — (a)  It 
has  been  microscopically  proved  by  Volkmann  and  Heidenhain  that 
repeated]}'  a  cancer  of  the  breast,  though  freely  movable  on  the  sub- 
jacent parts  and  separated  from  the  muscle  by  a  layer  of  fat  apparently 
healthy,  has  reached  and  spread  out  in  the  fascia  over  the  ]iectoralis 
major.  Removal  of  the  cosro-sternal  part  of  the  pectoralis  ma.jor  is  the 
surest  method  of  getting  quickly  rid  of  this  fascia.  (/3)  It  facilitates  the 
removal  of  the  disease  in  one  piece,  which  is  so  essential  (ride  infra, 
pp.  658.  66y,  and  Fig.  231).  (y)  This  step  does  not  increase  the  danger 
of  the  operation  ;  that  this  is  so  in  Dr.  Halsted's  hands  is  shown  by  the 
very  low  mortality  in  his  paper  (i-ide  snjrra),  published  in  1 894,  \dz.,  y6 
cases  without  one  death.  (S)  The  impairment  of  usefulness  of  the  iipper 
extremity,  due  to  the  ojieratioii,  is  but  little  increased  by  the  above  step. 
"  In  most  cases  the  arm  of  the  side  opei'ated  upon  has  been  quite  as 
useful  as  before  the  operation.  Some  of  the  patients,  when  questioned, 
complain  that  they  cannot  dress  their  back  hair.  This  disabilit}^  is  due 
to  the  loss  of  skin,  and  not  to  the  loss  of  muscle."  The  above  small 
imjiairment  of  usefulness  Dr.  Halsted  attributes  to  his  securing  primary 
union  of  the  axillary  end  of  the  wound,  and  thus  an  absence  of  fixation 
of  the  arm  to  the  side  by  his  flap  (Fig.  229).  AVith  regard  to  those  cases 
in  which  there  is  some  impairment  of  usefulness,  all  will  agree  with  his 
remark:  "After  all,  disability,  ever  so  great,  is  a  matter  of  very  little 
imi)ortance  as  compared  with  the  life  of  the  patient." 

AVith  regard  to  the  pectoralis  minor,  Dr.  Halsted  always  divides  tliis, 
and  sometimes  removes  it.  because  "the  tissue  over  it,  more  or  less 
rich  in  lymphatics,  is  often  cancerous,"  and  because  imder  it  run  small 
blood-vessels  embedded  in  loose  connective  tissue  \\hich  seems  to  be 
rich  in  lymphatics  and  contains  more  or  less  fat.  This  fat  is  often 
infiltrated  with  cancer." 

On  this  point  of  how  far  the  mobility  of  the  arm  is  impaired  I  would 
refer  my  readers  to  Fig.  232,  taken  from  a  case  of  mine  in  which  both 
breasts  and  both  pectorals  on  each  side  had  been  removed. 

On  the  other  hand,  the  necessity  of  thus  dealing  with  the  pectoral 
muscles  is  denied  by  several  authorities.  Thus,  Sir  AV.  M.  Banks  (loc. 
fnqyra  cit.,  p.  84)  entirely  dissents  from  Dr.  Halsted's  view.  The  removal 
of  the  greater  pectoral  is  not  necessary  for  the  complete  removal  of  the 
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axillary  contents.  "It"  the  arm  l)e  projx'i'ly  manipulated,  and  the  f^'reat 
pectoral  dra*>'f^ed  n]nvards  and  inwards,  the  very  topmost  point  of  the 
axilla  can  be  cleared  out."'  And  ayain.  with  regard  to  involvement  of 
the  muscle :  " .  .  .  One  word  more  in  reference  to  removing  the 
great  pectoral  muscle.  Do  cancerous  recurrences  take  place  in  the 
substance  of  that  muscle  ?  Are  they  found  in  the  interval  between  the 
great  and  small  pectoral  muscles  ?  Taking  the  latter  query  first,  I 
have  never  seen  such  an  occurrence.  Referring  to  the  first,  I  believe 
that  when  the  great  pectoral  muscle  is  the  site  of  recurrent  growths 
they  creep  into  it  from  the  subcutaneous  tissue  and  pectoral  fascia. 
They  do  not  primarily  originate  in  the  muscle.  There  is  therefore  no 
need  for  its  removal  on  that  ground,"  Mr.  Watson  Clievne  (Lancet, 
vol.  i.  1899,  March  18.  p.  757)  onlv  takes  away  that  part  of  the  pectoralis 
major  which  lies  beneath  the  growth,  removing  the  whole  costo-sternal 
l)ortion  in  those  cases  alone  in  which  it  is  evidently  diseased.  He 
maintains  that  he  can  completely  expose  the  axilla  without  removal  of 
the  costo-sternal  portion  of  the  muscle.  Removal  of  the  pectoralis 
minor  he  looks  upon  as  Cjuite  unnecessary,  as  it  can  easily  be  drawn 
upwards  and  downwards,  and  the  whole  of  the  axilla  readily  cleared  out. 
For  nn'self,  knowing  that  in  the  majority  of  cases  cancer  of  the  breast 
is  not  brought  to  the  operator  until  it  is  no  longer  limited  to  the  breast 
itself,  feeling  also  that  the  growth  may  have  invaded  the  sheath  though 
the  fat  over  this  appears  healthy  (p.  656),  that  it  may  also  have  invaded 
the  muscle  itself  thoiigh  invisible  to  the  unaided  eye,  having  found  for 
myself  that  a  free  removal  of  the  miTScle  facilitates  clearing  oiit  of  the 
toi>  of  the  axilla,  and  feeling  that  though  this  wide  operating  leads  to 
a  thicker,  denser  scar,  and  therefore  in  some  cases  to  impaired  abduc- 
tion and  elevation  of  the  arm,  this  must  not  weigh  against  any  step  that 
may  help  in  extirpation  of  the  disease,  I  advocate  entire  removal  of  the 
costo-stei'nal  portion  of  the  pectoralis  major  in  all  cases,  with  very  few 
exceptions.  It  ought  cei'tainly  to  be  removed  in  those  cases,  as  I 
stated  in  the  last  edition  of  this  book,  which  come  for  operation  in  the 
second  stage  (and  how  very  many  do  so!);  in  cases  where  infected  glands 
lie  along  the  sheath  of  the  vessels,  and  where  such  glands  can  be  felt 
between  the  pectorals  or  high  up  in  the  axilla.  When  the  patient  is 
feeble,  or  has  chronic  bronchitis  and  a  weak  heart,  the  decision  as  to 
removal  of  the  costo-sternal  part  of  the  muscle  ^vill  depend  upon  the 
way  in  which  the  anaesthetic  is  taken,  the  condition  of  the  pulse,  and 
the  amount  of  skilled  help)  that  is  to  hand.  For  free  removal  of  the 
above  part  of  the  muscle  leads  to  additional  haemorrhage  and  to  some 
increase  of  the  shock. 

As  to  removal  of  the  pectoralis  minor,  I  agree  that  when  this  muscle 
is  but  little  developed,  as  is  usually  the  case,  the  axilla  can  be  cleared 
out.  by  efficient  use  of  retractors,  without  division  of  the  muscle.  But 
the  fatty  cellular  tissue  over  and  under  it  is  so  delicate,  and,  on  Dr. 
Halsted's  authority,  is  so  liable  to  be  infiltrated,  that  removal  of  the 
muscle  certainly  facilitates  clearing  this  tissue  away  thoroughly. 
Removal  of  this  muscle  will  not  add  to  the  impaired  mobility  of  the 
arm,  but  it  does  leave  a  deeper,  more  irregular  floor  to  the  wound, 
in  which  discharges  may  collect  if  it  be  not  left  dry.  For  the  same 
reason  immediate  grafting  is  rendered  less  easy — a  matter  of  minor 
importance,  as  it  is  wiser  to  defer  this  step  (p.  672). 
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Ml*.  Steward  has  handed  me  the  following  remarks,  which  have  an 
important  bearing  on  this  question  of  the  advisability  of  removing  the 
muscles,  as  advised  by  Dr.  Halsted : — "  The  published  results  clearly 
bring  out  the  fact  that  Prof.  Halsted's  operation  does  most  to  prevent 
earhj  local  recurrence.  This  will  be  seen  at  once  by  com])aring  the 
followins  fip'ures  : — 


Surgeon.         Operations. 

Percentage  of  local  recur-  | 
rences  within  three  years. 

Banks      ...          165 
Chevne    ...            61 
Halsted  ...            76 

29 
18 

9 

I  have  here  included  only  cases  of  local  recurrence,  in  order  that  the 
efficacy  of  the  particular  method  of  operating  as  regards  the  removal  of  the 
whole  of  the  infected  tissues  may  be  gauged.  This,  I  hold,  is  the  correct 
way  to  gauge  the  success  of  a  method,  for  recurrence  in  other  parts  of 
the  bod}^  than  in  the  site  of  the  operation  clearly  cannot  be  influenced 
by  the  operation,  since  it  miist  be  due  to  dissemination  having  taken 
place  previous  to  the  operation." 

(iv.)  The  Need  of  Clearing  out  the  AxiUa  in  Every  Case. — This  has 
been  increasingly  accepted  of  late  years,  and  is  now  almost  universally 
acted  upon.  It  is  acknowledged  that  the  axillary  glands  may  be 
extensively  involved  without  any  external  evidence ;  nay,  more,  the 
microscope  has  shown  that  axillary  contents,  apparently  normal  to 
the  unaided  eye,  have  been  the  seat  of  extensive  cancerous  deposit. 
We  know  now  that  opening  and  clearing  out  the  axilla  does  not  add 
to  the  risks  of  the  operation  as  long  as  due  precautions  against  sepsis 
are  taken.  Cases  are  still  occasionally  quoted  in  which,  though  the 
axilla  was  never  opened,  the  disease  has  not  appeared  there  for  many 
years,  as  long  as  the  patient  was  kept  under  observation.  The  answer 
to  this,  as  an  argument  against  a  routine  practice  of  clearing  out  the 
axilla,  is  very  simple.  We  must  admit  that  such  cases  exist,  but  they 
are  extremely  few.  l^ossibly,  in  100  cases  in  which  the  axilla  has  been 
cleared  out  as  part  of  the  thorough  operating  of  the  present  day,  in  four 
or  five  this  step  might  be  superfluous,  as  the  disease  had  not  reached 
the  glands.  But  which  of  the  100  were  these  four  or  five?  Does 
anyone  pretend  for  a  moment  that  our  knowledge  of  cancer  of  the 
breast  enables  us  to  select  them  before  operation  ?  (Watson  Cheyne.) 

(v.)  The  "Whole  of  the  Disease  should  be  Removed  in  One  Con- 
tinuous Piece  (Fig.  23 1 ). — The  following  are  Dr.  Halsted's  words  (A/inals 
of  Simiertj.  Nov.  1 894.  p.  507)  on  this  point,  and  it  will  be  seen  that  to 
achieve  this  object  is  one  of  his  chief  reasons  for  removing  the  pectoralis 
major: — "The  pectoralis  major,  entire,  or  all  except  its  clavicular 
portion,  should  be  excised  in  every  case  of  cancer  of  the  breast,  because 
the  operator  is  enabled  thereby  to  remove  in  one  piece  all  of  the  sus- 
pected tissues.     The  suspected  tissues  should  be  removed  in  one  ]>iece 

(1)  lest  the  wound  become  infected  by  the  division  of  tissues  invaded 
hj  the   disease,  or  of  lymphatic  vessels   containing  cancer  cells,  and 

(2)  because  shreds  or  pieces  of  cancerous  tissue  might  readilj^  be  over- 
looked in  a  piecemeal  extirpation."     And  again,  p.  510:   "All  that  is 
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removed  is  in  one  ])iece  (Figs.  230  and  231);  there  are  no  small  pieces  or 
shreds  of  tissue.  I  believe  that  we  should  never  cut  through  cancerous 
tissues  when  operating  it"  it  is  possible  to  avoid  doing  so.  The  wound 
might  become  infected  with  cancer  either  by  the  knife  which  has  passed 
through  diseased  tissue,  and  perhaps  carries  everywhere  the  cancer- 
producing  agents,  or  by  the  simple  liberation  of  the  cancer  cells  from 
their  alveoli,  or  from  the  lymphatic  vessels.  The  division  of  one 
lymphatic  vessel  and  the  liberation  of  one  cell  may  be  enough  to  start 
a  new  cancer.' 

Sir  W.  M.  Banks  (Brit.  Med.  Joarn..  vol.  i.  1900,  April  7,  p.  822) 
dissents  from  the  above  opinion :  "  A  view  is  now  being  taught  that 
there  is  great  danger  of  infecting  the  wound  with  the  knife  that  has 
made  the  exploratory  incision  through  the  tumour.  I  have  seen  no 
evidence  whatever  to  this  effect,  and  the  extreme  difficulty  of  getting 
the  strongest  cancer-juice  to  reproduce  anything  in  any  cultivation 
medium  is  not  in  favour  of  it.  If  the  operator  is  afraid  of  such  a 
contingency  let  him  wash  his  knife." 

AVith  all  deference  to  the  authority  of  Sir  "\V.  M.  Banks,  I  am  of 
opinion  that  as  we  know  so  little  of  the  causation  of  cancer,  and  as  the 
proportion  of  the  cell  elements  in  cancer  varies  so  much,  we  shall  do 
well  to  adopt  every  possible  ])recaution. 

B.  A  careful  and  judicious  selection  of  cases. 

I.  Cases  in  irJiicli  an  Oi>eratioit  /.>•  Indicated. — (i)  Cases  somewhat 
advanced  in  life ;  for  the  younger  the  patient  the  more  active  is  the 
cancer.  (2)  Especially  if  patients  who  are  on  in  years  are  thin  and  dry 
and  tough,  clear-voiced  and  bright-eyed,  with  good  pulses  and  digestion, 
and  no  cough  or  wheezing.  (3)  Small  breasts  and  little  fat.  (4)  Where 
the  growth  is  circumscribed  with  a  distinct  outline.  The  worst  defined 
tumours  are  the  worst  for  recurrence.  (5)  "Where  the  growth  is  very 
hard.  The  "  stoniest "  growths  are  iisually  the  slowest.  (6)  Skin  not 
involved,  (j)  Absence  of  fixity.  (8)  Either  no  axillary-  glands,  or  but 
very  ie^^^.  involved.  (9)  Hate  of  progress  slow,  and  family  history 
good. 

II.  Cases  to  u-lilch  an  Operatioii  is  altogether  Unsuited,  or  especiallii 
Doubtful  ami  (in  nuini/)  Dani'ierous. — (i)  The  aged — e.r/.,  after  seventy; 
not  only  are  the  aged  less  healthy,  but  they  are  less  troubled  by  the 
cancer,  and  more  resigned.  (2)  The  unhealthily  fat*  and  plethoric. 
(3)  Habitual  over-eaters.  (4)  Tipplers  on  the  sly.  (5)  The  subjects 
of  a  confirmed  bronchitis,  and  weak  heart.  (6)  Subjects  of  decided 
albuminuria,  cirrhosis,  or  diabetes.  The  first  two  of  these  should 
prohibit  operation.  AVhere  glycosuria  is  present  the  prognosis  will 
depend   on    how   far   the    amount  of  sugar  is  affected  by  treatment. 


*  Sir  .James  Paget,  from  whom  maiir  of  the  above  have  been  taken,  thus  wrote 
^Clia.  Ler-tf:.  and  E.*myf,  p.  14):  "The  over-fat  are  certaiiily  a  bad  class,  especially 
when  their  fatness  is  not  hereditary,  but  may  be  referred  in  any  degree  to  their  over- 
rating, soaking,  indolence,  and  defective  excretions.  The  worst  of  this  class  are  such 
as  have  soft,  loose,  flabby,  and  yellow  fat :  and  I  think  you  may  know  them  by  their 
VxiUies  being  pendulous  and  more  prominent  than  even  their  thick  subcutaneous  fat 
accounts  for.  for  this  shape  tells  of  thick  omental  fat  and,  I  suppose,  of  defective 
portal  circulation."  Some  earlier  remarks  of  Sir  .James  may  here  be  quoted :  ••  Such 
people  must  \yQ.  carefully  managed — not  fed  too  well :  not  kept  too  long  in  bed  ;  not 
Allowed  to  retain  their  refuse ;  and  mere  bigness  must  not  be  taken  for  plethora." 
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Where  treatment  has  no  effect,  and  where  the  operation  must  be  an 
extensive  one,  it  mnst  be  clearl}^  put  befoi*e  the  patient  and  her  friends 
that  the  risks  are  much  increased.  I  allude  to  shock  and  the  risk  of 
sepsis  from  sloughing,  in  such  a  case,  of  flaps  freely  undermined.  Mr. 
Sheild  (Diseases  of  the  Breast,  p.  422)  speaks  more  hopefull}^ :  "In 
cases  of  glycosuria  extra  pains  must  be  taken  to  avoid  sepsis.  If  this 
be  done,  the  sugar  in  the  urine  is  no  bar  to  a  needful  operation,  though 
it  must  of  necessity  make  the  prognosis  more  serious,  and  this  must  be 
especially  stated."  (7)  Extensive  disease  of  the  skin,  accompanied  by 
scattered  tubercles,  or  oedema,  or  a  condition  of  erj^thema  (this  is  the 
cancer-erythema  to  which  Mr.  J.  Hutchinson  has  drawn  attention)  ; 
and,  worst  of  all,  a  brawny,  leather-like,  greasy  condition  of  the  skin, 
with  firm  oedema  and  open  sebaceous  glands,  approaching  the  condition 
of  cancer  en  cuirasse.  (8)  Quick  growth,  with  rapidly  increasing  fixity. 
(9)  Supra-clavicular  disease.  When  this  condition  is  present  the 
general  opinion  of  surgeons  has  been  that  the  disease  has  taken  toO' 
extensive  a  hold,  and  that  operation  is  useless.  Dr.  Halsted  has  lately 
(Annals  of  Surgerj/,  Nov.  1898,  p.  570)  advocated  operative  interference. 
His  rule  Avould  be  to  operate  on  the  neck  in  every  case.*  This  opera- 
tion is  not  postponed,  as  it  can  never  be  done  so  well  as  at  the  first 
opportimity  when  the  axilla  is  opened,  the  subclavian  vein  fullj^ 
exposed,  and  the  clavicle  free.  This  bone  is  not  now  divided  as  in 
former  years,  "  for  simple  division  of  the  clavicle  does  not  facilitate  the 
dissection  much,  if  any,  and  the  removal  of  a  piece  of  the  collar-bone 
is  a  procedure  which  maims  without  sufficient  compensation."'  The 
dissection  is  begun  at  the  junction  of  the  internal  jugular  and  sub- 
clavian veins,  and  the  supra-clavicular  fat  and  lymphatics  cleared  away 
by  working  from  within  outwards  and  from  below  up^^■ards.  The  great 
majority  of  surgeons  are  against  this  step.  Sir  W^.  M.  Banks  (loc.  supra 
cit.,  p.  821)  writes:  "I  have  given  up  attempting  to  get  anj-  good  out 
of  clearing  out  the  supra-clavicular  fossa.  In  former  days,  when  I 
thought  I  could  remove  any  cancer,  I  did  a  good  many  cases,  but  never 
one  survived.  .  .  .  My  notion  is  that  when  cancer  has  laid  hold  of 
the  supra-clavicular  glands  it  has  got  such  a  grip  as  to  be  past  extirpa- 
tion." Mr.  Butlin's  opinion  {Operative  Treatment  of  MaUr/nant  Disease, 
second  edit.,  p.  399)  is  as  follows :  "  I  have  not  been  in  the  habit  of 
removing  the  supra-clavicular  glands,  certainly  not  as  a  routine  part  of 
the  operation  for  cancer  of  the  breast.  The  operations  which  are  now 
performed  are  so  extensive  that  any  addition  to  them  is  fraught  with 
danger.  If  the  glands  above  the  clavicle  are  to  be  removed,  I  think  it 
woiild  be  wiser  to  do  this  when  the  patient  has  recovered  from  the 
larger  operation.  If  they  are  actually  cancerous,  I  believe  that  the 
case  is  hopeless  as  far  as  radical  cure  of  the  disease  is  concerned.  And 
that  is  an  opinion  which  is  shared  by  most  operators  at  the  present 
time."  Mr.  Watson  Cheyne  (Lancet,  vol.  i.  1899,  p.  757)  would  only 
clear  out  the  posterior  triangle  if  he  found  the  fat  which  runs  up  behind 
the  axillary  vessels  and  nerves  in  the  direction  of  the  posterior  triangle 
infected  with  enlarged  glands.  If  the  glands  behind  the  sterno-mastoid 
in  the  root  of  the  neck  are  implicated — and  this  is  much  the  most 

*  I.e.,  whether  enlarged  glands  can  be  felt  or  no.     His  statistics  are  quoted  below,, 
p.  661. 
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^•ommoii  y-Liii(lular  iiitection  in  the  ])Ostei'iur  triangle — he  would  not 
interfere,  "as  the  results  do  not  justify  ojx'ration."  My  own  view  on 
this  matter  is,  tiiat  where  the  supra-clavicular  glands  are  enlarged  a 
radical  cure  is  out  of  the  question.  The  only  evidence  of  any  value 
which  we  learn  from  Dr.  Halsted's  statistics*  on  this  point  is  that  two 
of  the  cases  in  which  the  supra-clavicular  region  was  cleared  out  were 
alive  and  well  three  and  three  and  a  half  years  respectivel}'-  after  the 
operation  on  the  neck,  which  was  here  a  secondary  one. 

With  regard  to  the  statistics  given  here,  the  following  remarks 
by  Dr.  Coley  in  his  article  on  Cancer  {Twentieth  Century  Practice  of 
Medicine)  are  noteworthy:  "The  only  positive  evidence  Halsted's  sta- 
tistics afford  us  as  to  the  value  of  this  operation  of  cleaning  out  the 
supra-clavicular  fossa  rests  upon  two  cases  in  \\'hich  the  operation  was 
done  secondarily,  and  in  which  the  patients  remained  well  three  and 
three  and  a  half  years  after  the  oj)eration.  In  view  of  what  I  have 
already  said  regarding  the  failure  of  a  three-j^ear  limit  as  establishing 
a  cure  of  the  disease,  we  cannot  consider  the  qiiestion  as  settled  with- 
out much  stronger  evidence." 

To  those  who  agree  with  what  I  have  said  about  the  value  which, 
in  my  opinion,  is  to  be  attached  to  this  three  years'  limit  ot 
Volkmann'.s  (p.  653),  it  will  be  clear  that  much  more  evidence  is 
required  before  we  can  come  to  a  conclusion  on  this  matter.  But 
there  is  one  point  which  appears  to  me  to  negative  success,  and 
that  is,  that  in  dealing  with  disease  here  it  is  impossible  to  follow 
the  cardinal  rule  on  which  Dr.  Halsted  has  himself  laid  so  much  stress, 
viz.,  to  get  out  the  disease  in  one  continuous  piece.  Where  the  disease 
has  reached  only  a  few  of  the  axillar}^  glands,  and  these  the  lower  ones, 
careful  operating  on  wide  lines  may  succeed  in  extirpating  it  in  its 
continuity.  But  ^here  it  has  extended  above  the  clavicle,  I  believe 
that  it  is  impossible  to  follow  the  above  most  essential  rule.  There 
will  always  be  an  infected  lymphatic  tract  running  between  the  two 
regions  behind  the  clavicle,  and  even  removal  of  this  bone — itself  no 
slight  operation — will  not  enable  us  to  extirpate  the  above  tract,  con- 
sidering what  its  relations  are,  however  carefully  the  dissection  is 
carried  from  below  and  above,  and  however  much  the  shoulder  be 
raised  and  depressed.f  But,  while  I  believe  that  radical  cure  is  hope- 
less when  the  supra-clavicular  o-lands  are  enlarged,  I  consider  that 
operation  is  justifiable,  both  as  a  primary'  and  a  secondary  step,  it  the 
object    of  the  operation  be  honestly  explained  to  the  patient  or  her 


*  The  supra-clavicular  fossa  was  cleared  out  in  67  cases,  53  being  primary  and  14 
secondary  operations.  Of  the  53  primary  operations,  in  12  the  supra-clavicular  glands 
were  involved ;  of  the  subsequent  history  of  these  we  are  told  nothing.  Cancer  was 
found  in  the  tissues  removed  23  times,  or  in  34  per  cent,  of  these  cases.  In  30  cases 
tliere  was  no  cancer,  and  in  14  the  result  was  uncertain,  as  the  tissues  removed  had 
not,  at  the  time  of  publication  of  Dr.  Halsted's  paper,  been  submitted  to  the  regular 
exhaustive  examination  which  his  specimens  undergo. 

t  It  is  the  same  with  cancer  of  the  tongue  when  the  glands  in  the  neck  are  invadeil. 
I  have  long  taught  that  radical  cure  is  here  almost  hopeless,  owing  to  the  great  diffi- 
culty in  extirpating  the  lymphatic  tract  which  lies  behind  the  jaw  and  in  the  floor  of 
the  mouth.  It  is  noteworthy  that  Mickulicz  QTn-enticth  Century  Practice  of  Medlchw. 
vol.  ix,  p.  79)  writes  on  this  point :  "  I  regard  the  prospect  of  radical  cure  as  excluded 
as  soon  as  the  decj)  glands  of  the  neck  become  invaded." 
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friends.  I  have  myself  t^^■ic■e  performed  it,  in  both  cases  as  a  secondary- 
operation.  In  one  case  the  patient  lived  three  years,  in  the  other  four- 
teen months,  after  the  operation.  Glands  in  this  space  will,  I  believe, 
usuall}^  be  fonnd  to  enlarge  slowly,  and,  as  the  space  is  relatively  large, 
they  do  not  become  adherent  quickly.  If  the  oi)eration  is  a  primary 
one,  it  should  not  be  ])erformed  at  the  same  time  as  that  for  removal 
of  the  breast,  but  from  ten  to  twenty-one  days  later.  Clearing 
out  the  posterior  triangle  is  a  difficult  and  trying  operation,  especially 
in  its  lower  and  inner  regions,  and,  both  for  the  patient's  and  siirgeon's 
sake,  it  should  not  follow  at  once  on  an  operation  like  the  modern  one 
for  removal  of  the  breast.  I  am  aware  that  Dr.  Halsted  (loc.  supra 
cit.)  undertakes  both  these  operations,  together  with  Thiersch's 
grafting,  when  this  is  needed,  at  one  and  the  same  time.  "  Two 
to  four  hours"  are  required,  but  it  is  to  be  remembered  that  he  can 
always  count  on  "highly  trained  and  skilful  assistants."  (lo)  A 
young  patient,  especially  with  a  voluminous  breast,  a  rapidly  increas- 
ing growth,  and  a  bad  family  history,  (ii)  Of  course,  the  presence  of 
carcinoma  elsewhere— e.'/.,  uterus — or  secondary  deposits  in  the  liver, 
])leura,  and  bones.  Mr.  Sheild's  advice  (Diseases  of  the  Breast,  p.  393) 
should  be  remembered :  "  Vague  pains,  supposed  to  be  '  rheumatic,' 
should  always  lead  to  an  examination  of  the  bones,  and  the  contents  of 
the  thorax  and  liver  should  receive  methodical  investigation."  That 
operation  is  not  absolutely  contraindicated  where  both  breasts  are 
involved  is  sliown  by  a  case  of  ^Ir.  Page's  (Brit.  Med.  Jonni.,  1888, 
vol.  ii.  p.  937): 

Here  both  breasts  were  tlie  seat  of  carcinoma,  and  both  were  simultaneously  operated 
on  by  Mr.  Page  and  Mr.  Silcock.  The  patient,  aged  68,  made  a  good  recovery.  The  case 
of  mine  illustrated  in  Fig.  232  may  also  be  referred  to. 

(12)  Cases  in  which  the  axillary  vessels  and  nerves  are  clearly 
involved  in  amass  of  growth.  (13J  Pregnancy  and  suckling.  When 
these  complications  are  present  in  cancer  of  the  breast  two  questions 
arise.  One  refers  to  the  diagnosis.  In  these  cases  the  cancer  is  likely  to 
be  associated  with  evidence  of  intlannnation.  and  to  be  mistaken  for  acute 
mastitis.  The  following  points  should  be  investigated:  -'Tlie  skin  has 
a  peculiar  erythematous  blush  upon  it  (cancer-erythema,  Hutchinson), 
which  spreads  over  the  skin  of  the  mamma  and  thorax,  gradually  fading 
off  into  the  surrounding  tissues.  There  is  local  heat  and  tenderness, 
and  the  bodily  temperature  is  raised.  A  close  inspection  of  the  skin 
usually  declares  the  true  natiire  of  the  case,  for  it  is  infiltrated  with 
cancer  over  the  breast,  and  has  invariably  the  "bacon  rind'  or  '  peau 
d'orange '  appearance.  The  lymphatics  of  the  integument  may  be 
markedly  implicated,  so  that  they  stand  out  as  white  cords  and  nodules 
of  a  yellowish  or  white  and  pearl-like  aspect "  (81ieild,  Diseases  of  tlie 
Breast,  p.  358).  With  regard  to  operation,  the  prognosis*  is  extremely 
unfavourable  wlien  the  i)atient  is  either  pregnant  or  suckling.     It  the 

*  There  are  no  worse  cases  for  operation  than  those  in  which  malignant  disease 
supervenes  on  mammary  abscess  and  induration  in  suckling  women.  The  more  vascular 
the  breast  and  the  more  abundant  the  fat,  the  more  difficult  will  it  be  to  make  certain 
of  extirpating  not  only  the  growth  but  also  every  atom  of  the  breast.  Speaking  of 
vascularity,  I  have  been  asked  if  removal  of  the  breast  is  justitiable  in  luemophilia. 
Mv  answer  would  be  a  decided  negative. 


EEMONAL  OF  THE  JUJEAST.  663 

])atit'nt  1h>  I'oinparativt'ly  youiit^'.  tluTt*  is  much  vuric.uhirity  and  activity 
ot'  the  lyini)hatic  circvilatioii,  and  hence  a  very  high  degree  of  nialig- 
nani-y.  However  free  the  removal,  return  in  the  adjacent  area  is 
extremel}-  probable,  together  with  secondary  deposits.  If  the  patient 
survive,  the  other  bosom  may  not  improbably  be  attacked.  The  outlook 
shoidd  be  put  before  the  patient.  If  oi)eration  be  decided  upon,  the 
risks  of  abortion  or  ])ivmature  lal)0ur  must  be  faced.  The  late  Sir 
W.  S.  Savory  (Jirit.  Med.  Journ.,  1883,  vol.  ii.  p.  167)  gives  cases  in 
which  the  breast  was  removed,  in  the  one  case  in  a  woman  four  months, 
in  the  other  seven  months,  pregnant.  Both  cases  recovered  rapidl}-  from 
the  operation. 

III.  Caseti  ill  irhich  ait,  Operatioii  is  Donhffal — These  lie  intermediate 
between  I.  and  II.,  both  as  to  the  general  and  local  points. 

Operation*  (Figs.  223-232). — The  chief  objects  to  be  borne  in  mind 
throughout  the  operation  have  been  given  at  p.  654. 

Owing  to  the  age  of  many  of  these  patients,  their  confinement  to  bed, 
and  the  restricted  position  which  lies  before  them,  especial  care  should 
be  paid  to  the  state  of  the  bowels  and  kidneys,  and  an}-  bronchitis,  how- 
ever slight  this  appears  to  be,  should  be  treated.  The  parts  having  been 
sterilised,  and  a  compress  put  on  securely  some  hours  before  the  opera- 
tion, the  patient's  neck  and  abdomen  are  well  protected  with  mackin- 
toshes with  warm  towels  beneath,  while  sterilised  towels  are  securely 
packed  around  the  area  of  the  operation,  and  one  wrapped  round  the 
patient's  hair.     Where  the  patient  is  weakly,  the  subject  of  any  bron- 

*  Br  some  the  above  operation  is  called  -  the  complete  operation."  Till  the  cases 
submitted  to  it  have  been  watched  for  a  much  longer  period  than  three  years,  the 
period  too  often  considered  sufficient  (p.  653),  it  will  be  wiser  and  more  honest  not  to 
write  of  operations  on  cancer  as  complete.  By  others  the  operation  is  described  by  the 
name  of  some  operator — e.ff.,  Dr.  Halsted.  I  have  given  this  surgeon's  operation  verhaiiia 
later  on.  Mr.  AVatson  Cheyne,  in  the  discussion  on  Jlr.  Sheild's  paper  QMcd.-Chir. 
Soc.  Tram.,  Feb.  22,  1898),  considered  that  as  Heidenhain  and  Stiles  had  described  the 
pathology  and  mode  of  spread  of  breast  cancer,  and  shown  in  full  detail  what  must 
be  done  as  regards  operation,  before  Halsted  wrote,  the  operation  should  be  called  the 
Heidenhain-Stiles  operation,  ■■  after  the  men  to  whom  the  whole  credit  of  it  is  due."  To 
give  the  name  of  any  operator  to  an  operation  which,  not  a  new  one,  has  been  built  up  by 
the  labours  of  many,  and  which  owes  its  present  improved  tvclinuiuc  very  largely  to 
the  advances  of  aseptic  stfTgery,  appears  to  me  to  be  unwise,  and  to  involve  injustice  to 
others.  The  tendency  nowadays  to  talk  and  write  as  if  the  origin  of  the  modern 
operative  treatment  of  cancer  of  the  breast  dated  to  the  labours  of  Heidenhain,  Stiles, 
and  Halsted,  ignores  most  unfairly  the  work  of  others  who  should  not  be  forgotten. 
And  one  name  at  least — that  of  an  English  surgeon — rises  pre-eminently  as  a  worker  in 
this  field.  I  refer  to  Sir  W.  M.  Banks.  For  twenty-three  years  this  surgeon,  with 
unfailing  earnestness  and  characteristic  vigour  and  terseness  of  expression,  has  in 
many  places  urged  the  need  of  more  extensive  operations  in  this  disease.  I  refer  to 
his  papers — "A  Plea  for  the  more  Free  Removal  of  Cancerous  Growths."  1877;  "On 
Free  llemoval  of  Mammary  Cancer,  with  Extirpation  of  the  Axillary  Glands  as  a 
Necessary  Accompaniment,"  1S82 ;  "  Extirpation  of  the  Axillary  Glands  a  Necessary 
Accompaniment  of  the  llemoval  of  the  Breast  for  Cancer,"  read  before  the  Harveian 
Society  in  1887:  a  paper  which  deserved  a  much  more  comprehensive  title,  as,  in  it, 
several  points  of  which  we  have  lately  heard  so  much,  viz.,  removal  of  the  disease  in 
one  continuous  mass,  and  the  need  of  division  of  the  pectoralis  major,  are  dealt  with. 
These  papers  are  mentioned  in  the  Lettsomian  Lectures  of  Sir  W.  M.  Banks  QBrif.  Med. 
Joitrn.,  April  7,  1900),  and  prove  that  if  honour  is  to  be  given  where  it  is  due  a  fair 
share  of  it  must  justly  fall  to  him. 


664 


OPERATIONS  OX  THE  THORAX. 


chitis,  the  warmth  of  the  trunk  and  lower  limbs  should  be  carefully 
looked  to.*  On  a  cold  day  the  room  should  have  a  temjierature  of  70°. 
The  operation  should  not  be  performed  on  a  foggy  day.  The  sui-geon 
should  be  prepared  at  ever}-  point  by  the  time  that  the  patient  is 
anaesthetised. 

It  will  be  well  to  allude  here  to  a  preliminary  point  of  much 
importance.  Let  it  be  supposed  that  the  case  is  one  of  doubtful 
diagnosis,  whether  one  of  cancer,  chronic  mastitis,  or  cyst.  While, 
personally,  I  hold  that  when  chronic  mastitis,  which  has  resisted 
judicious  treatment,  is  present,  the  patient  being  at  a  cancerous  age,  is 

Fig.  223. 


This  and  tlie  next  four  figures  illustrate  the  incisions  recommended  by  Mr. 
Watson  Cheyne.  In  the  first  three,  angular  incisions  are  shown  in  addition  to 
the  widely  elliptical  ones.     X  marks  the  site  of  the  supposed  cancer. 

rendered  much  safer  by  removal  of  the  whole  breast  (p.  656),  and  the 
same  is  true  of  many  cases  of  cysts,  ^^•here  this  condition  does  not  occui- 
singly,  the  operator's  hands  are  sometimes  tied,  and  he  is  pledged  to  savt' 
the  bosom  if  possible.  In  such  cases— and  here  the  patient  must  take 
the  entire  risk — in  making  any  exploration  to  clear  up  the  case,  the 
surgeon  should  follow  Mr.  Watson  Cheyne's  advice  {Lancet,  1899, 
vol.  i.  p.  757),  and  make  not  an  incision  into  the  supposed  growth, 
but  an  excision  of  it,  with  a  margin  of  apparently  healthy  tissue,  as 


*  Whenever  possible  the  patient  should   lie,  protected  by  a  blanket,  on  hot  watea- 
either  in  a  tank  as  part  of  the  operating  table  or  in  a  water-bed. 
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the  risk  of  auto-int'cctioii  is  not  .1  imTf  theoi'etical  danger.  It"  more 
requires  to  be  done  the  wound  is  ra])idly  sutured,  and  the  hands  ot'the 
operator  and  any  instruments  used  are  re-sterilised.* 

The  patient  beino-  brouo-ht  to  the  edge  of  the  table,t  and  raised  on  a 
pillow  to  a  height  convenient  to  the  operator,  the  arm  is  sufficiently  + 
abducted  to  open  out  the  axilla,  and  fastened  or  supported  in  this 
position.  The  surgeon  then  examines  the  probable  extent  of  the 
breast,§  and  determines  the  site  of  his  incisions.  It  is  well  not  to  be 
tied  to  any  constant  rule  here.  ^Phe  following  will  give  sufficient 
choice  : — A.  The  usual  elliptical  incisions,  employed  on  a  very  wide  scale. 
B.  The  same,  with  angular  incisions  superadded,  as  in  Figs.  223  to  225, 
when  the  surgeon  has  to  deal  with  a  growth  lying  near  the  periphery 
of  the  breast.  C.  The  incision  adopted  bj^  Dr.  Halsted  (Figs.  229  and 
230).  I  will  suppose  that  the  growth  is  near  the  centre  of  the  bosom, 
and  that  on  the  right  side.  For  such  a  case  the  usual  elli])tical 
incisions,  if  used  on  a  ver}^  free  scale,  are  well  adapted.  But  the  above 
proviso  must  always  be  acted  upon,  liecurrence  of  the  growth  iit  sif:a, 
always  discreditable  to  the  operator,  is  usually  due  to  leaving  some 
breast  tissue  or  infected  skin  behind.  To  avoid  this  risk  the  whole  of 
the  skin  over  the  affected  breast,  however  small  the  growth  appear  to 
be,  should  be  removed.  To  effect  this  the  lower  incision  (always  to  be 
made  first)  starts  from  the  apex  of  the  axilla  below  the  anterior  fold, 
sinks  downwards  over  the  seventh  rib  in  the  mid-axillary  line,  then, 
passing  below  the  lower  border  of  the  breast,  curves  upwards  to  the 
sternum.  An  assistant,  who  stands  opposite  to  the  surgeon,  now  draws 
up  the  breast,  while  the  surgeon,  taking  the  cut  margin  between  his  left 
finger  and  thumb,  dissects  downwards  an  extensive  flap.  In  doing  this 
he  must  take  just  sufficient  fat  to  maintain  the  vascularity  of  his  flap. 
If  he  take  more  than  this,  lobules  of  breast  tissue,  possibly  infected,  are 
very  likely  taken  also,  these  being  difficult  to  distinguish  from  their  sur- 
rounding fat  as  soon  as  blood  begins  to  flow.  If  less  be  taken,  sloughing 
of  the  fat,  and  very  likely  a  condition  of  saprsemia,  is  extremely  likely 
to  follow.  In  making  either  of  the  elliptical  incisions  the  knife  should 
not  pass  down  to  the  muscles  at  once.  A  considerable  area  of  fat  and 
fascia  is  to  be  left,  to  be  removed  at  the  next  step,  in  order  to  make  sure 
of  removing  the  whole  bosom,  the  description  of  which  according  to  the 
text-books  as  always  definitel}"  encapsuled  is  not  absolutely  reliable.  As 
the  flap  is  raised,  Spencer  Wells's  forceps  are  ap})lied  to  every  bleeding 
point.  The  bosom  being  next  dra\\'n  down,  the  upper  elliptical  incision 
is  made  between  the  extremities  of  the  first,  passing  above  the  upper 
limit  of  the  bi-east.  An  iipper  flap  is  raised  in  the  same  way  as  the 
lower  one,  and  dissected  up  to  within  aliout  an  inch  and  a  half  of  the 
clavicle.     Bleeding  vessels  are  here  also  quickly  secured  with  forceps, 

*  This  word  reminds  me  to  mention  the  advice  of  Mickulicz,  that  during  this  and  any 
Ijrolonged  operation  the  surgeon  and  his  chief  assistants  should  be  careful  to  re-sterilise 
their  hands  from  time  to  time. 

t  This  step,  aided  by  careful  packing  of  the  towels,  will  diminish  the  tendency  of 
blood  to  trickle  backwards  beneath  the  patient. 

I  It  will  be  remembered  that  the  more  the  arm  is  abducted  and  elevated  the  more 
superficial  do  the  axiUary  vessels  become. 

§  Where  the  bosom  is  large  and  pendulous  it  must  be  raised  before  the  line  of  the 
lower  incision  is  determined  upon. 
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and  as  each  batch  accumulates  they  should  be  tied  off  with  fine 
sterilised  silk.  If  it  be  objected  that  incisions  made  on  such  wide  lines- 
will  prevent  primary  closure  of  the  wound,  the  answer  is,  that  only  by 
operating  on  such  lines  is  extirpation  of  the  disease  to  be  hoped  for^ 
and  recurrence,  especially  its  worst  form  m  situ.*  to  be  prevented,  and 
therefore  primary  closure  of  the  wound  is  scared}'  to  be  considered  at 
this  stage.  It  will  be  shown  b}-  details  given  later  (p.  671)  to  what 
a  lai'ge  extent  primary'  closure  may  be  secured  even  in  these  hugely 
gaping  wounds. 

The  surgeon  next  lifts  the  breast  away  from  the  chest  wall,  and 
proceeds  to  detach  the  outlying  zone  of  fat,  working  from  the  sternum 
to  the  axilla,  and  from  below  upwards.     This  is  effected  either  with  a 


Fig.  224. 


Fig. 


scalpel  or,  as  I  prefer,  with  blunt-pointed  scissors.  The  parts  being 
rendered  tense  by  lifting  up  the  breast,  every  atom  of  fat  and  fascia  in 
the  above-mentioned  zone  is  removed.  As  this  is  done  the  top  of  the 
external  oblique. and  the  serratus  magnus  below  and  the  latissimus  dorsi 
externalh"  are  uncovered.  The  lower  border  of  the  pectoralis  major  is 
soon  reached.  The  costo-sternal  part  of  this  is  now  removed  by  cutting 
through  the  musclef  just  outside  the  sternum  and  along  the  ribs,  detach- 
ing it  with  the  breast  from  without  inwards,  then  detining  the  interval 
between  the  clavicular  and  costo-sternal  portions,  and  finally  severing 


*  Because  now  the  recurrence  is  constantly  visible  to  and  dwelt  on  by  the  patient, 
•f-  In  severing  and  detaching  the  pectoralis  major,  care  must  be  taken  not  to  injure 
the  costal  cartilages,  or  tedious  exfoliation  maj'  follow. 
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the  muscle  close  to  its  hunit-ral  attachment.  The  question  of"  thus 
renioviui^  the  costo-stonuil  part  of  the  pectoralis  major  has  been  already 
discussed  at  p.  656.  If  the  operator  remove  only  that  part  of  the 
pectoral  which  lies  under  the  breast,  he  has  excellent  authorities  behind 
him.  But  he  must  make  certain  that  he  does  remove  all  such  part  of 
the  pectoral.  As  pointed  out  at  p.  654,  Volkmann  has  shown  that  a 
deep  plexus  of  lymphatics  lies  in  this  fascia,  and  that  it  is  never  safe  to 
leave  this  structure,  as  it  is  Cjuite  impossible  to  tell  with  the  vinaided 
eye  whether  it  is  involved  or  no.  Any  attempt  to  remove  the  fascia 
from  the  muscle  is  to  be  condemned  as  certain  to  leave  some  of  the 
fascia  behind ;  while  from  the  oozing- which  attends  any  such  attempt 
more  blood  is  lost  than  when  the  muscle  is  itself  removed. 


The  whole  mass — breast  with  overlying  skin,  the  adjacent  zone  of 
fat  and  superficial  fat  and  fascia  (as  far  as  this  has  been  removed)  below, 
the  pectoralis  major — is  now  raised,  if  the  breast  be  a  large  one,  by  an 
assistant,  so  that  both  the  surgeon's  hands  are  free  for  the  delicate  work 
which  comes  next.  The  mass  is  manipulated  by  the  surgeon  or  an 
assistant  with  the  twofold  object  of  keeping  it  out  of  the  surgeon's  way 
and  also  of  putting  on  the  stretch  the  different  structures  which  have 
yet  to  be  removed.  All  along  it  should  be  remembered  how  essential  it 
is  to  get  the  disease  away  in  one  continuous  mass.  The  cut  clavicular 
part  of  the  pectoralis  major  is  next  raised  with  a  broad-clawed  retractor, 
and  the  loose  tissue  beneath  it  carefully  dissected  from  the  muscle. 
"  This  tissue  is  rich  in  lymphatics,  and  is  sometimes  infiltrated  with 
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cancer"  (Halstecl).  The  mass  of  breast,  &c.,  being  carried  outwards, 
the  fatty  tissue  is  stripped  from  the  thoracic  wall,  close  to  the  ribs, 
down  to  the  pectoralis  minor.  This  muscle  is  then  divided  and 
removed  at  its  origin  and  insertion,  so  as  to  make  certain  of  getting 
away  the  very  delicate  fatty  tissue  on  it  and  l)eneath  it,  which,  as  Dr. 
Halsted  has  jDointed  out,  is  rich  in  lymphatics  and  often  cancerous. 
Any  surgeon  in  doubt  as  to  the  removal  of  the  lesser  pectoral  muscle 
■\\'ill  have  referred  to  the  remarks  at  p.  656.  The  first  part  of  the 
axillary  and  the  termination  of  the  subclavian  vein  is  now  exposed  at 
the  highest  possible  point  (Fig.  230).  and  the  sheath  and  overlying  fatty 
tissue  are  carefully  removed  from  the  axillary  vein  in  its  whole  length, 
and  with  these  the  fat  and  glands  in  the  axilla,  according  to  the  direc- 
tions given  below.  Dr.  Halsted's  cautions  at  this  stage  should  be 
remembered. 

The  numerous  small  veins  which  will  be  met  with  now  should  be 
carefully  tied,  owing  to  their  delicacy,  close  to  the  axillary  vein,  and 
"  no  particle  of  extraneous  tissue  should  be  included  in  the  ligature  "  of 
these  and  other  vessels.  On  no  account  is  the  operator  to  pull  out  the 
glands  and  fat  from  the  axilla  with  his  fingers — a  step  certain  to  leave 
infected  tissues  behind.  The  need  of  getting  away  the  disease  in  one 
continuous  whole  is  now  especially  to  be  remembered.  In  cleaning  the 
sheath  a  scalpel  should  be  employed,  but  for  the  rest  I  prefer  blunt- 
pointed  slightly  curved  scissors,  which  serve  not  only  for  cutting  but 
for  separating  structures. 

Great  care  is  needed  in  cleaning  the  fatty  tissue,  and  especially  so,  if 
enlarged  glands  are  present,  from  the  axillary  vein.  If  this  trunk  be 
injured  a  purse-string  stitch  taking  up  the  opening  is  very  difficult  I0 
apply  ;  leaving  on  a  pair  of  Spencer  Wells's  forceps  is  not  reliable  ;  and 
ligature  of  the  vein  below  and  above  the  opening  will  probably  be 
required.  This  is  spoken  of  by  some  operators  as  a  slight  matter,  and  as 
one  which  will  not  cause  after-trouble.  In  two  cases  in  ^^'hich,  to  get 
away  adherent  glands,  I  was  compelled  to  remove  a  portion  of  the 
axillary  vein  between  two  ligatures,  the  resulting  oedema  and  trouble 
were  much  less  than  I  expected ;  in  one  case  the}"  could  scarcely  be  said 
to  occur  at  all.  But  this  result  is  not  to  be  relied  upon.  It  probably 
depends  on  the  level  at  which  the  vena3  comites  of  the  brachial  join  the 
basilic  (a  somewhat  variable  point),  and  the  relation  of  this  to  the  part- 
tied.  As  there  is  a  most  distinct  risk  of  a  heavy  oedematous  arm 
resulting,  the  only  excuse  for  resecting  part  of  the  vein  is  when  an 
enlarged  gland  is  adherent  to  it  and  breaks  down  in  the  attempt  to 
remove  it.  Whether  it  is  needful  to  expose  and  clean  the  artery  is 
doubtful ;  Dr.  Halsted  [vide  infra)  thinks  it  safer  to  do  so.  It  prolongs 
the  operation  considerablv.  Mr.  Watson  Cheyne  practises  a  careful 
ste]5  at  this  stage  which  is  noteworthy.  When  the  vein  has  been  cleaned 
and  the  axilla  cleared  out  there  still  remain  some  lymphatics  which  run 
up  behind  the  vessels  towards  the  posterior  triangle.  These  may  be 
infected.  To  remove  them  "  the  vessels  and  nerves  must  be  lifted  up, 
and  this  mass  of  fat  and  glands  lying  in  the  triangular  space  between 
the  vessels  in  front,  the  scapula  outside,  and  the  chest  ^^'all  inside  should 
be  taken  away." 

The  axillary  vessels  having  been  defined  and  cleaned,  the  surgeon  will 
now  be  more  at  ease  in  stripping  out  the  contents  of  the  axilla  from  its 
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inner  ;uul  postoi'ioi-  walls.  The  fatty  fascia  which  tit\s  the  mass  of"  breast, 
&c.,  to  these  reg'ions  is  further  put  on  the  stretch  and  dissected  ofi'  from 
the  serratus  magnus  and  intercostals.  As  to  the  intercosto-humeral 
nerve,  it  is  not  worth  while  to  dissect  it  out  and  preserve  it.  The  lateral 
branches  of  the  intercostal  vessels  need  careful  cleaning  and  securing, 
esi)ecially  below  at  the  juncture  of  the  internal  and  posterior  wall,  where, 
in  the  thickest  part  of  the  serratus  magnus.  there  is  always  an  anasto- 
mosis between  the  above-mentioned  vessels  and  the  subscapular  artery. 
This  anastomosis  will  certainly  be  cut  into  if  the  fat  and  fascia  over  the 
serratus  magnns  have  been  efficiently  removed.  Unless  these  bleeding 
points  are  promptly  secured,  much  blood  will  be  lost,  and  a  collection 
of  blood  may  easily  take  place  here,  and  cause  trouble  afterwards.*  As 
the  posterior  wall  is  cleaned  the  subscapular  vessels  and  nerves  will 
come  into  view.  It  is  very  easy,  by  using  undue  force  or  haste  in 
stripping  clean  the  subsca2:>ular  or  other  veins,  to  tear  one  or  more  of 
these  away  close  to  the  parent  trunk,  sometimes  leaving  a  small  hole 
punched  out  in  this  vessel.  In  such  cases  the  hfemorrhage  is  most 
embarrassing,  and  must  be  met  either  by  taking  up  the  aperture  with  a 
purse-string  suture  of  fine  sterilised  silk,  or  ligaturing  the  vein  above 
and  below — a  point  alluded  to  above. f  If  there  be  time,  if  the  patient  s 
condition  be  favourable,  and  if  the  fat  strip  easily  away,  the  subscapular 
nerves,  especially  the  long  one,  should  always  be  spared.  Under  other 
conditions  no  time  should  be  spent  in  dissecting  them  out.  As  ^^•ill  be 
seen  below  (p.  Q'J'J^,  Dr.  Halsted  is  not  yet  decided  on  this  point.  Mr, 
Butlin  {Operative  Surgeri/  of  Maluinant  Disease,  p.  397)  writes :  "  I 
have  not  attempted  to  spare  the  subscapular  nerves,  and  I  have  been 
siirprised  to  find  that  the  movement  of  the  upper  extremity  is  remark- 
abh^  good,  provided  too  large  an  area  of  integument  has  not  been 
taken  away."  For  my  own  part  I  consider  that  loss  of  power  in  the 
latissimus  dorsi  should  not  weigh  for  a  moment  against  any  step  that 
favours  complete  removal  of  the  disease ;  that  if  primary  closure  of  the 
axilla  and  primary  union  of  the  axillary  end  of  the  wound  be  secured — 
conditions  which  are  always  possible — and  the  precautions  given  below  as 
to  the  position  of  the  limb  and  early  movement  be  followed,  a  very  useful 
arm  and  shoulder-joint  will  result.  Fig.  232  shows  how  much  elevation 
and  abduction  may  be  gained  three  weeks  after  the  operation,  even 
\\'here  both  pectorals  have  been  removed  on  each  side,  if  the  after- 
treatment  is  attended  to. 

The  posterior  wall  of  the  axilla  having  been  now  cleaned  to  a  point  on 
a  level  with  the  latissimus  dorsi,  all  that  remains  is  to  sever  the  mass  of 
breast,  &c.,  along  the  line  of  its  connection  with  the  outer  border  of 
this  muscle. 

The  operator  now  scrutinises  the  wound  to  see  what  scraps  and  tags 
of  fatty  tissue  may  remain  in  dangerous  positions — e.j/.,  over  the  sub- 

*  Thus,  such  a  collection  will  lead  to  tension  on  the  flaps ;  it  will  probably  require 
opening  and  draining.  Lastly,  from  the  proximity  of  the  axilla,  which  with  its  re- 
growing  hairs  it  is  not  always  easy  to  keep  sterile,  such  a  collection  may  suppurate. 

t  The  remarks  made  above  on  injury  to  the  vein  apply,  of  course,  witli  increased 
significance,  to  the  artery,  Mr.  Sheild  says  that  he  has  seen  similar  trouble  to  that 
described  above  occur  by  cutting  arterial  branches  when  puUed  on,  close  to  the  main 
trunk.  He  has  twice  seen  lives  in  great  peril  from  the  step  that  M-as  found  needful,, 
viz..  ligature  of  the  main  trunk  above  and  below  the  opening. 
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scapularis,  or  along  the  vessels,  or  in  the  apex  of  the  axilla.  In  spite  of 
the  greatest  care  to  get  the  diseased  structures  away  in  one  piece,  such 
shreds  of  tissue  may  be  left.  At  this  stage  the  huge  wound,  which  has 
been  kept  carefully  covered,  Avherever  possible,  with  dry  sterilised  gauze, 
should  show  a  floor  consisting,  from  within  outwards,  of  muscle — e.f/., 
above,  clavicular  part  of  pectoralis  major:  a  little  lower,  a  narrow  rim 
of  costo-sternal  portion  of  the  same  muscle,  external  intercostals,  upj^er 
part  of  external  oblique,  attachments  of  pectoralis  minor,  serratus  mag- 
nus,  subscapularis,  teres  major,  and  latis.simus  dorsi  in  part.  Bleeding 
is  next  finally  attended  to.  Throughout  the  operation,  in  order  to 
diminish  the  shock  inseparable  from  these  extensive  and  prolonged  pro- 
ceedings, great  care  must  be  taken  to  secure  every  bleeding  point,  and 
to  tie  off  the  forceps  before  they  accumulate,  instead  of  trusting  to  their 
being  moved  out  of  the  operator's  way  as  required,  a  course  which  often 
leads  to  their  becoming  entangled  with  each  other.  But  at  this  stage 
there  is  another  reason  for  rendering  the  wound  as  dry  and  bloodless  as 
possible.  Primary  union  depends  largely  on  absence  of  any  after-oozing 
and  tension  on  the  sutures,  which  are  very  likeh'  to  be  themselves 
taxed  to  the  utmost.  Two  difficulties  arise  here.  One,  that,  owing  to 
a  depressed  state  of  the  circulation,  vessels  may  not  bleed  though  un- 
secured. The  administration  of  a  little  ether  is  safe  on  other  grounds  ; 
or  gentle  friction  of  the  wound,  as  advised  b}'  Mr.  Sheild,  may  be  of 
assistance  here.  If  these  fail,  and  the  operator  is  rendered  anxious  by 
the  unnatural  absence  of  bleeding,  he  should  insert  a  drainage-tube 
fp.  67 1  j  and  apply  his  bandages  with  additional  firmness.  The  other 
difficulty  is  of  a  different  kind.  The  perforating  branches  of  the  internal 
mammary,  when  they  are  cut  short  and  retract,  may  give  much  trouble. 
I  have  been  able  to  meet  this  either  by  the  use  of  Spencer  Wells's  forceps 
curved  on  the  fiat,  and  ligature,  or  by  pressure.  But  the  following  case 
of  ^Ir.  Sheild's  (Z)^s•-^a.^•e.s  of  ihe  Breast,  p.  402)  shows  how  embarrassing 
this  difficulty  may  be.  and  how  it  maybe  successfully  met.  Met  it  must 
be.  otherwise  the  persistent  bleeding  will  lead  to  tension  and  se})aration 
of  the  flaps. 

••  A  perforating  vessel,  the  size  of  a  small  quill,  was  cut  or  torn,  flush  with  the  thin 
structures  in  the  fourth  interspace,  about  two  inches  from  the  sternum.  It  retracted  and 
bled  profusely  and  persistently.  All  methods  of  securing  it  failed,  and  a  fine  curved 
needle  threailed  with  silk  was  dipped  into  the  tissues  around  ;  but  all  to  no  pui-jiose.  A 
hare-lip  piu  was  passed  through  the  lower  flap,  and  a  small  piece  of  sponge  the  size  of  a 
walnut  was  threaded  upon  it.  and  then  the  pin  was  passed  through  the  other  flap;  a 
figure-of-eight  silk  suture  being  applied.  All  bleeding  was  arrested.  The  pin  was 
removed  on  the  third  day,  and  the  sponge  on  the  fourth.     The  case  did  well." 

Mr.  Sheild  (loc.  supn.  cit.,  p.  403)  also  alludes  to  another  and  much 
rarer  difficulty,  that  of  calcareous  arteries,  which  persistently  broke  off' 
when  the  ligatures  were  tightened.  This  was  successfully  met  by 
leaving  on  pressure-forceps  for  twenty-four  hours. 

Two  questions  now  arise.  If  the  oi)erator  is,  before  closing  his 
wound,  inclined  to  irrigation,  I  strongly  advise  him  to  use  only  boiled 
water.  If  pi'oper  aseptic  precautions  have  been  taken  throughout, 
irrigation  is  not  required.  Certainly,  with  so  large  a  surface  exposed, 
no  kind  of  chemical  solution  should  be  employed,  except,  perhaps,  where 
a  septic  condition  has  been  present,  such  as  an  ulcerating  carcinoma 
(p.  651);  and  the  same  reasoning  applies  to  the  use  of  iodoform. 
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The  question  of  tlrainatje  next  presents  itself.  Where  the  axilla  and 
the  cavity  of  the  wound  are  very  deep,  where  any  oozint^  continues — and 
sometimes,  owino-  to  the  condition  of  the  patient,  the  0])eratoris  hurried 
at  this  stage. — where  the  tlaps  are  loaded  with  coarse  unhealthy  fat,  and, 
1  may  add  without  offence,  in  his  earlier  operations,  the  operator  will 
do  well  to  use  a  large  india-rubber  tul)e,  sterilised  by  efficient  boiling, 
with  one  end  jirojecting  from  the  axillary  end  of  the  wound,  and  the 
other  brought  out  ])osteriorly  by  a  counter-puncture. 

It  remains  to  close  the  wound.  Three  courses  are  open  here,  (i.)  A 
method  which  will  suffice  in  a  large  projiortion  of  cases,  even  where  the 
wound  measures  upwards  of  eleven  inches  in  length  by  seven  or  eight  in 
breadth,  if  elliptical  incisions  have  been  employed,  is  that  of  underminin<i 
and  the  use  of  stout  silver  icire.  The  bases  of  the  flaps  must  be  first 
freely  undermined  in  every  direction,  upwards  almost  to  the  clavicle,  in- 
wards over  the  sternum,  downwards  over  the  external  olilique  and  lateral 
thoracic  wall.  Care  must  be  taken  to  cut  the  flaps  as  thick  as  possible, 
and  with  even  incisions  of  uniform  depth,  the  blade  being  used  on  the 
flat.  Three  or  four  sutures  of  stout  silver  wire*  are  then  passed  through 
the  flaps  a  full  inch  from  their  edges. f  To  the  ends  of  the  wires  Spencer 
Wells's  forceps  are  clamped,  and  the  flaps  then  slowly  and  steadily 
approximated.  To  effect  this  the  wire  mvst  be  stout,  it  must  have  an 
efficient  hold  on  the  flaps,  and  these,  owing  to  the  resulting  tension, 
must  be  slowly  and  delilierateh'  dragged  together.  Large  needles  will 
be  required.  No  special  apparatus,  such  as  leaden  buttons,  is  necessary. 
The  flaps  need  not  meet  exactly,  as  the  next  step  will  accomplish  this. 
Numerous  (twenty  or  more)  stout  salmon-gut  sutures  are  next  introduced, 
clamped,  and  tied  off"  in  batches,  the  surgeon  working  at  one  end,  and 
an  assistant  at  the  other.  AVhile  this  is  being  done,  another  assistant 
with  sterilised  pads  renders  the  wound  dry  by  careful  pressure  on  the 
flaps.  By  the  very  numerous  salmon-gut  sutures  the  tension  is  evenly 
distributed  over  a  long  line.  Not  unfrequently  it  will  be  found  possible, 
when  all  the  sutures  are  tied,  to  cut  those  of  silver,  thus  relieving  the 
chief  tension.  Dossils  of  sterilised  gauze  are  now  wrapped  round  the 
silver  wire  to  prevent  their  ends  pricking  the  patient.  A  strip  of 
sterilised  green  protective  is  then  api:)lied.  and  large  sterilised  pads,  this 
dressing  being  kept  in  position  by  even  bandaging  ;  the  object  being  to 
distribute  the  oozing  as  iTuiformly  as  possible,  and  to  meet  its  tendency 
to  come  through  at  three  spots — viz.,  at  the  lower  border  of  the 
dressings,  at  the  sternal  end  of  the  wound,  and  behind  the  axilla. 

It  is  well,  before  the  elbow  is  shut  in.  to  dust  a  little  boracic  acid 
po\\der  over  the  fold  in  front,  especiall}"  when  the  patient  is  one  inclined 
to  intertrigo,  and  when  the  weather  is  hot,  owing  to  the  irritation  (3f  the 
perspiration  thus  retained. 

(ii.)  Transplantation  of  SJrin  Flaps. — Mr.  Butlin  and  Mr.  Adams,  at  a 
meeting  of  the  Medico-Chirurgical  Society,  April   1896,  recommended 

*  Silver  wire  is  necessary.  Stout  silk,  however  efficieutly  boiled,  cannot  be  relied 
upon  to  remain  sterile  if  points  of  stitch-necrosis  take  place. 

f  Before  these  are  inserted  the  surgeon  carefully  adjusts  and  regulates  the  line 
along  which  the  flaps  will  be  approximated,  bringing  the  lower  one  from  without 
inwards.  Tension  will  be  felt  least  at  the  axillary  and  most  at  the  sternal  end  of  the 
svound. 
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this  step  in  cases  where  primary  closure  of  the  wound  could  not  be 
otherwise  attained.  The  method  of  transplantation  by  rotation  was 
recommended.  The  flaps  should  have  large  bases  and  should  not  be 
more  than  three  and  a  half  or  four  inches  long.  To  this  method  thei'e 
is  one  objection,  and  one  of  much  weight.  The  patients,  after  an 
extensive  operation  such  as  that  of  to-day  for  removal  of  the  breast,  are 
not  in  a  condition  to  stand  the  additional  time  and  anaesthetic  required 
for  the  careful  making  and  transplantation  of  flaps.  Where  primary 
closure  of  the  wound  cannot  be  attained  by  undermining  and  dragging 
the  flaps  together,  it  will  be  wiser  to  resort  to  the  next  method. 

Fig.  228. 


To  illustrate  the  results  of  Thiersch's  grafting.  The  patient — one  of  Dr.  Scott's, 
of  Ealiug — was  under  my  care  in  March  1900.  The  photograph  was  taken  ten  days 
after  the  grafting.     On  the  arms  are  the  scars  left  by  the  grafts. 

(iii.)  SMn-grafting  hy  Thiersch's  Method. — "While  this  may  be  employed 
at  the  time  of  the  operation  in  a  wound  which  cannot  be  completely 
closed,  it  is  best  to  defer  it  to  a  date  between  the  eighth  and  fourteenth 
da}'.  Though  this  involves  a  second  anaesthetic,  the  patient  will  be  in  a 
much  better  condition  ;  the  surface  of  the  wound  will  be  smaller,  and 
a  level,  uniform  one,  and  there  will  be  no  oozing.  This  method  of 
skin-grafting  has  been  fully  described  at  p.  188. 

After-treatment. — The  patient  should  be  kept  on  the  sound  side  for 
the  first  few  hours  after  the  operation,  as  this  promotes  the  escape  of  any 
vomit  well  away  from  the  dressings,  while  it  also  helps  to  prevent  any 
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collection  of  lluid  at  the  axillary  end,  where  the  chief"  cavity  has  been 
made.  Afterwards  the  patient  should  be  kept,  supported,  up  in  the  bed 
as  much  as  possible,  to  prevent  that  tendency  to  stasis  and  broncho- 
pneumonia which  is  so  close  at  hand  in  the  subjects  of  chi-onic 
bronchitis,  obesit}'-,  &c.  If  possible,  after  the  fourth  day  the  patient 
should  be  lifted  into  an  arm-chair  and  spend  an  hour  or  two  out  of  bed 
daily.  These  patients  are  not  only  kept  too  long  in  bed,  but  the  arm  is 
usually  kept  closely  to  the  side  too  long-.  For  the  first  few  hours,  to 
check  any  oozing,  and  to  meet  any  restlessness  after  the  anaesthetic,  the 
arm  and  forearm  must  be  kept  securely  quiet.  But  after  this  the  arm 
should  ))e  gently  and  easily  abducted  by  a  large  })ad  of  salicylic  wool  in 
the  axilla.  A  little  later  the  imtient,  while  in  bed,  should  be  encouraged 
to  keep  the  limb  away  from  her  side  with  the  forearm  extended,  while  at 
night  a  sling  should  again  be  resorted  to.  The  degree  of  abduction 
should  l)e  gently  increased  day  by  day,  while  by  night  the  limb  may  be 
now  kept  abducted,  but  steadied  by  a  splint.  In  about  ten  or  fourteen 
days  more  active  outward  and  upward  movements  should  be  practised. 
While  after-limitation  of  movement  is  partly  unavoidable  owing  to  the 
necessary  free  removal  of  skin,  &c.,  much  of  the  after-stiffness  will  be 
prevented  if  care  be  taken  at  the  time  of  the  operation  to  secure  primary 
closure  of  the  axillary  end  of  the  wound  without  much  tension,  and 
if,  later  on,  both  surgeon  and  patient  will  dispense  with  the  too  usual 
rigid  bandaging  of  the  arm  to  the  side,  and  be  more  persistent  in 
practising  early  movement. 

With  regard  to  the  dressing  of  the  wound,  the  first  dressings  will 
probably  require  to  be  additionally  packed,  especially  behind,  during  the 
first  forty-eight  hours.  And  the  patient,  whatever  position  she  take, 
should  always  lie  on  thick  gauze  pads  during  the  first  three  or  four  days, 
lest  any  discharge  come  through,  especially  when  she  is  left  undisturbed 
to  sleep,  and  reach  the  sheets.  If  a  drainage-tube  has  been  employed 
the  wound  should  be  dressed  on  the  second  day,  the  tube  removed,  any 
.over-tight  sutures  cut,  and  the  dressings  left  undisturbed  for  another 
four  or  six  days.  If  no  drainage-tube  has  been  employed,  the  need  of 
dressing  will  generally  turn  upon  the  tension  of  the  sutures.  As  the 
skin,  owing  to  its  elasticit}^  has  great  accommodating  power,  it  will 
generally  be  found,  if  the  tension  has  been  distributed  over  -^  large 
number  of  sutures,  that  no  stitch-necrosis,  or  very  little,  takes  place, 
and  that  the  dressings  may  be  left  undisturbed  till  the  fourth  day  or 
later.  Where  much  tension  is  probably  present  it  will  be  well  to  change 
the  dressings  about  the  fourth  day,  even  if  the  temperature  be  normal. 
Such  a  step  adds  much  to  the  comfort  of  the  patient,  and  two  other 
.objects  are  attained.  One  is  the  division  of  any  sutures  which  are 
already  causing,  or  are  about  to  cause,  slight  ulceration.  With  regard  to 
these,  it  is  not  necessaiy  to  disturb  the  edges  of  the  wound  by  reinovinfj 
-the  sutures.  Judicious  cutting  of  those  on  which  the  tension  is  too  great 
is  all  that  is  required  at  first.  Further,  too  many  must  not  be  divided 
at  this  early  date,  or  thei^e  will  be  gaping  of  the  wound  in  the  second 
week.  The  other  advantage  which  I  consider  gained  by  dressing  the 
wound  about  the  fourth  da}',  is  that  an  opportunity  is  secured  of  cleansing 
the  axilla.  This  step  is  rendered  advisable  by  the  difficulty  of  sterilising 
a  region  like  this  at  the  time  of  the  operation,  and  the  growth  of  hair 
^which  has  taken  place. 
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Halsted's  Method.— Out  of  respect  to  Prof.  Halstecl  and  the  excellent 
work  which  he  has  done  in  many  directions  at  the  Johns  Hopkins 
University.  Baltimore,  I  here  quote,  in  his  own  words,  the  account  of 
his  mode  of  removal  of  the  breast  (Ann.  of  Sunjenj,  Nov.  1894)  : 


Fic 


(Halstecl.) 

"  (i)  The  skin  incisions  are  carried  at  once  and  everywhere  through 
the  fat  (2)  The  triangular  flap  of  skin  (Fig.  229)  is  reflected  to  its 
base      There  is  nothing  but  skin  in  this  flap.     The  fat  which  lined  it  is 
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dissected  back  to  the  lower  ed^e  of  the  pectoralis  major,  where  it  is 
continuous  with  tlie  fat  of  the  axiUa.  (3)  The  costal  insertions  of  the 
pectoralis  major  (M,  Fig.  230)  are  severed,  and  the  splitting  of  the 
muscle,  usually  between  its  clavicular  and  costal  portions,  is  begun  and 


Fig.  230. 


(Halsted.) 


continued  to  a  point  about   opposite  to  the  scalenus  tubercle   on  the 
clavicle.*     (4)  At   this  point  the  clavicular  portion  of  the  pectoralis 


(?)  First  rib. 
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major  and  the  skin  overlying  it  are  cut  through  hard  up  to  the  clavicle. 
This  cut  exposes  the  apex  of  the  axilla.  (5)  The  loose  tissue  under  the 
cla\-icular  portion  (the  portion  usually  left  behind)  of  the  pectoralis 
major  is  carefully  dissected  from  this  muscle  as  the  latter  is  drawn 
upwards  by  a  broad,  sharp  extractor.  This  tissue  is  rich  in  lymphatics, 
and  is  sometimes  infiltrated  with  cancer.  (6)  The  splitting  of  the 
muscle  is  continued  out  to  the  humerus,  and  the  part  of  the  muscle  to 
be  removed  is  now  cut  through  close  to  its  humeral  attachment.  (7)  The 
whole  mass,  skin,  breast,  areolar  tissue,  and  fat,  cii'cumscribed  by  the 
original  skin  incision,  is  raised  up  with  some  force,  to  put  the  sub- 
muscular  fascia  on  the  stretch  as  it  is  stripped  from  the  thorax  close  to 
the  ribs  and  pectoralis  minor.  It  is  well  to  include  the  actual  sheath  of 
the  minor  muscle  whfu  practicable.     (8)  The  lower  outer  border  of  the 

Fig.  231. 


Tliis  shows  the  continuous  whole  or  siugle  piece,  breast,  axillary  fat  and  glands,  of 
which  tlie  part  removed  should  consist.     (Halsted.) 


minor  muscle  having  been  passed  and  clearly  exposed,  this  muscle  is 
divided  at  right  angles  to  its  fibres,  and  a  little  below  its  middle. 
(9)  The  tissue,  more  or  less  rich  in  lymphatics,  and  often  cancerous 
over  the  minor  muscle  near  its  coracoid  insertion,  is  di\nded  as  far  out 
as  possible,  and  then  reflected  inwardly  to  liberate  or  prepare  for  the 
reflection  upwards  of  this  part  of  the  minor.  (10)  The  upper,  outer 
portion  of  the  minor  is  drawn  upwards  (Fig.  230)  with  a  broad,  sharp 
retractor.  This  liberates  the  retractor,  which  until  now  has  been 
holding  back  the  clavicular  portion  of  the  pectoralis  major.  (ii)  The 
small  blood-vessels  (chiefly  veins)  under  the  minor  muscle  near  its 
insertion  must  be  separated  from  the  muscle  with  the  greatest  care. 
These  are  embedded  in  loose  connective  tissue  which  seems  to  be  rich  in 
Ivmphatics,  and  contains  more  or  less  fat.  This  fat  is  often  infiltrated 
with  cancer.      These  blood-vessels  should  be  dissected  out  verv  clean. 
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and  immediately  ligated  close  to  the  axillary  vein.  The  ligation  of 
these  very  delicate  vessels  should  not  be  postponed,  for  the  clamps 
occluding  them  might  of  their  own  weight  drop  off  or  accidentally  be 
pulled  off,  or  the  vessels  themselves  might  be  torn  away  by  the  clamps. 
Furthermore,  the  clam])S,  so  many  of  them,  if  left  on  the  veins,  would  bf 
in  the  way  of  the  operator.  (12)  Having  exposed  tlie  subclavian  vein 
at  the  highest  possible  subclavicular  point,  the  contents  of  the  axilla  are 
dissected  away  \\\\\\  scrupulous  care,  also  with  the  sharpest  possible 
knife.  The  glands  and  fat  should  not  be  pidled  out  with  the  fingers,  as 
advised,  I  am  sorry  to  say,  in  modern  text-books,  and  as  practised  vei'v 
often  by  oj^erators.  The  axillary  vein  should  be  stripped  absolutely 
clean.  Xot  a  particle  of  extraneous  tissue  should  be  included  in  the 
ligatures  which  are  applied  to  the  branches,  sometimes  veiy  minute,  of 
the  axillarj'  vessels.  In  liberating  the  vein  from  the  tissues  to  be 
removed,  it  is  best  to  push  the  vein  away  from  the  tissues  rather  than, 
holding  the  vein,  to  push  the  tissues  away  from  it.  It  may  not  always 
be  necessar}*  to  expose  the  artery,  but  I  think  that  it  is  well  to  do  this. 
For  sometimes,  not  usually,  the  tissues  above  the  large  vessels  are  in- 
filtrated, and  we  should  not  trust  our  eyes  and  fingers  to  decide  this 
point.  It  is  best  to  err  on  the  safe  side  and  to  remove  in  all  cases 
the  loose  tissue  above  the  vessels  and  above  the  axillary  plexus  of 
nerves.  (13)  Having  cleansed  the  vessels,  we  may  proceed  more 
rapidly  to  strip  the  axillary  contents  from  the  inner  wall  of  the 
axilla.  AYe  must  gi'asp  the  mass  to  be  removed  firmly  with  the  left 
hand,  and  pull  it  outward  and  slightly  upward  with  suflicient  force  to 
put  on  the  stretch  the  delicate  fascia  which  still  binds  it  to  the  chest. 
This    fascia    is    cut    awav   close    to    the    ribs    and    serratus    masrnus. 

(14)  When  we  have  reached  the  junction  of  the  posterior  and  lateral 
walls  of  the  axilla,  an  assistant  takes  hold  of  the  triangular  flap  of 
skin  and  draws  it  outwards  to  assist  in  spreading  out  the  tissues  which 
lie  on  the  subscapularis,  teres  ma,jor,  and  latissimus  dorsi.  The  operator, 
having  taken  a  different  hold  of  the  tumoiir,  cleans,  from  within  out- 
ward, the  posterior  wall  of  the  axilla.  Proceeding  in  this  way  we  make 
easy  and  bloodless  a  part  of  the  operation  which  used  to  be  troublesome 
and  bloody.  The  subscapular  vessels  become  nicely  exposed  and  caught 
before  they  are  di\-ided.  The  subscapular  nen-es  may  or  may  not  be 
removed,  at  the  discretion  of  the  operator.  Kiister  lays  great  stress 
upon  the  importance  of  these  nerves  for  the  subsequent  usefulness  of 
the  arm :  we  have  not  as  yet  decided  this  point  to  our  entire  satisfac- 
tion, but  think  they  may  be  often  spared  to  the  patient  with  safety. 

(15)  Having  passed  these  nerves,  the  operator  has  only  to  turn  the  mass 
back  in  its  normal  jDOsition.  and  to  sever  its  connection  with  the  body 
of  the  patient  by  a  stroke  of  the  knife.  All  that  has  been  removed  is  in 
one  piece  (Figs.  230  and  231).  There  are  no  small  pieces  or  shreds  of 
tissue.  I  believe  that  we  should  never  cut  through  cancerous  tissues 
when  operating,  if  it  is  possible  to  avoid  doing  so.  The  wound  might 
become  infected  with  cancer,  either  by  the  knife  which  has  passed 
through  diseased  tissue,  and  perhaps  causing  eveiywhere  the  cancer- 
producing  agents,  or  by  the  simple  liberation  of  the  cancer  cells  from 
their  alveoli,  or  from  the  honphatics.  The  division  of  one  lymphatic 
vessel  and  the  liberation  of  one  cell  may  be  enough  to  start  a  new 
cancer The  operation,  as  we  perform  it,  is  literally  an  almost 
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bloodless  one.     From  the  first  to  the  last  each  bleeding-  point  is  stopped 
with  an  artery-forceps  as  quickly  as  possible.      AVhen  practicable,  the 

vessels  are  clam])ed  before  they  are  divided The  edges  of  the 

wound  are  approximated  by  a  buried  purse-string  suture  of  strong  silk. 
Of  the  triangular  flap  of  skin,  only  the  base  is  included  in  this  suture. 


Fig. 


232. 


'/ 


■K'SP^ 


E.  S.,  set.  54.  The  left  breast  had  been  removed  at  another  London  hospital  in 
February  1899,  the  pectoralis  major  being  left  entire.  Recurrence  took  place  in  the 
scar  towards  the  end  of  the  same  year.  Patient  came  under  mj'  care  at  Guy's  Hos- 
pital with  a  scirrhus  of  the  right  breast,  the  existence  of  which  had  been  known  for 
three  months.  Both  sides  were  operated  upon,  simultaneous!}^  by  mj-self  and  Mr. 
C.  T.  Hilton,  on  December  10,  1900,  both  pectorals  being  removed  on  each  side.  On 
the  right  side  I  found  it  possible,  by  extensive  undermining,  to  drag  the  flaps 
together — the  three  larger  dots  on  each  side  showing  where  the  stout  silver  wire 
used  had  caused  slight  tissue-necrosis.  On  the  left  side  the  above  step  was 
impossible.  The  pliotograph  was  taken  on  January  3,  1901,  and  Thiersch's 
grafting  was  resorted  to,  on  the  left  side,  on  January  4.  The  amount  of  elevation 
which  cau  be  regained  in  three  weeks  after  a  double  operation  is  also  shown. 

The  rest  of  this  flap  is  used  as  a  lining  for  the  fornix  of  the  axilla.  The 
apex  of  this  flap  is  consequently  shifted  to  a  new  and  lower  position. 
The  axilla  is   never  drained,  and    invariably  heals  b}'"  first  intention. 
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'J'he  uiu'DVtMi'd  wound   often   heals  l)y  llic  so-callfd   oi'o-aiiisat  ion   of  the 
blood-clot." 

C.  Long-continued  supervision  repeated  at  first  at  short  intervals. 
— The  patient  should  be  kept  under  skilled  supervision,  and  for  the 
iirst  few  years  an  inspection  of  the  scar  should  be  made  every  three  or 
lour  months.  Any  local  recurrence  in  or  near  the  scar  should  at  once  be 
attacked  widel}'  and  deeply  (p.  680),  resection  of  one  or  more  ril)s  being 
performed,  if  needful,  as  in  the  case  to  which  I  have  alluded  at  p.  694. 

There  are  still  a  few  points  of  much  importance  to  be  discussed  before 
the  suliject  of  removal  of  the  breast  for  cancer  can  be  said  to  have  been 
dealt  with.  I  refer  to  such  points  as — (i.)  Tlie  removal  of  both  hreasits. 
(ii.)  The  value  of  paJliative  operations,  (iii.)  0 per ations  for  recurrent  cancer. 
(iv.)  The  (Kh-'isabiliti/  of  performhuj  sucli  operations  as  arnpidation  at  the 
shoulder-joint,  or  Benjer^s  amputation,  (v.)  Oophorectomi/  for  inoperahle 
cancer  of  the  hreast. 

(i.)  Removal  of  Both  Breasts. — It  occasionally,  thoug-h  rarely,  happens 
that,  as  in  the  case  shown  in  Fig.  232,  a  patient  comes  for  advice  with 
cancer  of  both  breasts.  By  some,  operation  at  this  stage  has  been  con- 
demned on  two  grounds — viz..  its  certain  futility  and  its  additional 
severity.  In  my  opinion,  no  such  rule  can  be  laid  down.  Each  case 
must  be  considered  b}^  itself.  The  following  are  the  chief  points  which 
will  guide  in  a  decision.  First  and  foremost,  the  surgeon  must  decide 
\\-hether  the  growth  is  a  primary  one  on  both  sides,  or  -whether  on  one  side 
it  is  secondary  to  the  other.  In  the  latter  case  the  disease  is  so  widespread 
that  operation  is  not  to  be  recommended.  In  the  former,  if  there  be  no 
evidence  of  visceral  or  secondary  deposits  (beyond  any  in  the  axillae), 
operation  may  be  recommended  if  the  patient's  age  and  vitality  be 
favouraljle.  And  here  age  is  a  point  of  much  importance.  If  the 
patient  be  young,  the  presence  of  bilateral  disease  is  probably  a  sign  of 
the  mischief  being  widespread,  and  operation  will  be  useless. 

AVhen  operation  has  been  decided  upon,  the  question  will  arise  as  to 
whether  the  breasts  should  be  removed  simultaneously  or  no.  If 
])0ssible,  the  two  breasts  should  be  removed  at  one  operation.  And  as 
the  operation  of  the  present  day  is  so  extensive  and  requires  such 
prolonged  care,  it  will  be  best  if  the  operation  is  done  simultaneously 
by  different  operators.  Such  a  step  much  diminishes  the  risk  and  also 
the  discomforts  of  the  patient,  especiall}^  that  of  the  anaesthetic,  while, 
where  the  vitality  is  good,  the  shock  is  not  dangerously  increased. 
Extra  cai'e  in  nursing  will  diminish  the  additional  trouble  entailed  by 
the  needful  restraint  of  both  arms.  But  no  fixed  rule  can  be  laid  down 
here.  Where  the  vitality  is  poor,  where  there  is  any  bronchitis,  where 
the  breasts  are  large  and  the  wounds  necessarily  extensive,  it  may  be 
well  to  postpone  the  second  operation  for  two  or  three  weeks.  Whei'e 
it  is  clear  that  the  operation  on  one  side  will  be  so  extensive  as  to  call 
for  Thiersch's  grafting,  this  may  indicate  the  advisability  of  removing  the 
breasts  by  two  operations.  In  the  case  shown  in  Fig.  232,  both  breasts 
were  removed  simultaneously ;  and  this  figure  illustrates  two  other 
points  in  these  cases — one,  that  where  both  bosoms  are  removed  on  the 
wide  lines  of  the  present  day,  whether  simultaneously  or  no,  it  will 
probably  be  impossible  to  obtain  primary  closure  of  both  wounds ;  and 
it  further  proves  how  early  movement  may  be  recovered  when  attention 
is  given  to  this  point. 
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(ii.)  The  Value  of  Palliative  OperaMons. — Patients  occasionally  come  to 
the  surgeon  asking  for  operation,  under  conditions  which  make  it  certain 
that  any  benefit  given  by  surgical  interference  will  be  only  temporarj^ 
The  following  may  be  among  the  reasons  that  arise  for  consideration  : 
(a)  Relief  from  pain,  which  otherwise  increases  daily ;  the  misery  of 
waking  every  day  to  the  consciousness  of  an  incurable  disease ;  the 
sometimes  loathsomeness ;  the  restlessness  for  cure  (Paget).  (/>)  Death 
by  deposits  in  the  viscera,  these  being  unseen,  is  less  distressing  to  the 
patient  than  death  by  the  original  cancer  in  the  breast,  which  is  always 
under  her  eyes,  (c)  The  patient  may  have  special  reasons  for  wishing 
to  live  and  get  about  in  comparative  comfort  for  a  year  or  so. 

Thus,  in  a  case  mentioned  by  Sir  B.  Broclie  (Lerf.  on  Path,  and  Surg.,  p.  202),  he 
declined  at  first  to  operate  on  a  lady  with  a  scirrhus  of  the  breast  on  the  point  of 
ulcerating.  In  a  few  weeks  the  patient  returned,  begging  to  have  the  breast  removed, 
that,  her  life  being  rendered  more  comfortable  and  active,  she  might  accompany  in 
society  an  only  daughter.  The  operation  was  successfully  performed,  and  at  the  end 
of  two  years  the  patient  died  of  secondary  pleuritic  effusion. 

No  general  rule  can  be  laid  down  here.  Each  case  must  be  decided 
on  its  own  merits.  But  the  following  cautions  may  not  be  superfluous. 
Especial  care  should  be  taken  in  these  cases  to  exclude,  as  far  as  possible, 
the  presence  of  metastatic  deposits.  If  these  are  certainly  present  no 
operation  should  be  performed.  The  patient's  general  condition  and 
vitality  must  be  sufficiently  good.  There  must  be  grounds  for  honestly 
supposing  that  the  local  disease  which  it  is  proposed  to  attack  will  be 
got  away ;  otherwise  the  latter  condition  of  the  patient  may  be  rendered 
worse  than  the  first.  Again,  in  these  palliative  operations  it  should  be 
clearly  explained  to  the  patient  and  her  friends  that  the  operation 
will  only  be  palliative.  Some  patients,  and  especially  the  friends  of  some 
patients,  are  only  too  ready,  when  it  becomes  evident  that  no  cui'e  is 
possible,  to  forget  the  plain  and  honest  warning  that  was  given,  and  to 
place  the  entire  responsibility  on  the  surgeon.  And  this  leads  iip  to 
one  more  point.  In  these  palliative  operations,  and  in  all  doubtful 
operations  for  cancer,  it  is  not  only  the  individual  patient  that  has  to 
be  considered;  the  thoughtful  surgeon  will  remember  the  effect  of  his 
operation  on  many  other  potential  patients.  Thus,  a  palliative  operation 
or  an  extensive  operation  under  conditions  doubtful  of  success  is 
performed,  both  sides  of  the  question  having  been  honesth^  put  before 
the  patient.  The  operation  is  not  permanently  successful,  as  was  fully 
explained  might  be  the  case.  The  want  of  permanent  success  is  known 
to  a  circle  of  varying  extent.  We  do  not  sufficiently  consider  what 
effect  this  want  of  success  has  on  other  patients  also  sufferers  from 
cancer  of  the  bosom — but  quite  ignorant  of  the  conditions  in  which 
the  operation  referred  to  was  performed — in  leading  them  to  conceal 
their  cancer,  at  the  time  eminently  suited  to  operation,  until  the  most 
favourable  opportunity  has  passed  awaj^ 

(iii.)  Operative  Treatment  of  Iiecurrent  Disease. — A  very  poor  prospect 
of  success  is  offered  here,  chiefly  because  the  disease  proves  to  be  far 
more  extensive  than  appears  to  be  the  case.  This  is  especially  true  of 
recurrence  in  the  axilla.  Such  conditions  as  extensive  infiltration  of  the 
skin,  either  by  shott}^  nodules  or  by  the  evidence  of  peau  d' orange;* 


Much  to  be  preferred  to  our  coarser  English  expression,  "pig-skin." 


11EMC)\'AL  OF  THE  BREAST.  68 1 

infiltration  of  the  glands  in  tlie  neck,  evidence  of  visceral  deposits,  impli- 
cation of  the  axillary  vessels  and  nerves,  ])rohibit  operation  absolutely. 
In  my  o])inion,  the  only  conditions  which  justify  hopefulness  in  dealing- 
with  local  recurrence  are  (l)  small  local  nodules  in  the  scar  or  the  axilla, 
or  (2) infected  areas  of  larger  extent  occurring  in  cases  where  the  operation 
performed  has  been  a  limited  one,  and  not  on  the  wide  lines  which  have 
been  recommended  above.  And  tlie  chief  points  whicli  guide  me  are  the 
degree  of  mobility  and  the  size  of  the  recurrent  mass.  But  even  where 
these  and  otluM-  points  appear  favourable,  the  real  extent  of  the  disease, 
the  facts  that  the  operation  has  now  to  be  performed  in  scar  tissue  and 
not  in  loose  fat,  and  that  the  anatomical  landmarks  are  much  altered, 
militate  greatly  against  success.  Local  recurrence  after  the  improved 
0])erations  of  to-day  is  much  rarer,  but  it  does  occur,  and  the  fact  that 
in  these  cases  the  preceding  operation  has  been  on  wide  lines  shows,  I 
think,  that  here  the  disease  from  the  first  has  had  an  extensive  hold 
on  the  patient.  I  will  conclude  with  one  or  two  hints.  If  the  recurrence, 
though  local,  is  deeply  seated  in  the  tissues  of  the  scar,  necessarily  scanty 
after  removal  of  the  pectorals,  I  believe  the  only  operation  likely  to  be 
useful  is  partial  resection  of  the  ribs,  as  in  my  case  alluded  to  at  p.  694. 
If  the  recurrence  is  in  the  axilla  the  exploratory  incision  should  be  of  the 
freest,  as  these  are  just  the  cases  where  the  axillary  vein  may  be  easily 
opened. 

Finally,  we  must  all  allow  that  the  only  real  treatment  of  recurrent 
disease  is  preventive.  It  is  only  by  operating,  on  the  first  occasion,  on  the 
widest  possible  lines,  and  in  the  most  thorough  manner,  that  we  can 
really  meet  recurrent  disease.  In  Mr.  Watson  Cheyne's  weighty  words, 
"  the  patient's  chance  lies  in  the  first  operation." 

(iv.)  Bemoval  of  the  Entire  Tlpiier  Extremity  or  Amputation  at  the 
Shoulder-joint  for  Becurrent  Inoperable  Carcinoma... — These  operations 
have  been  occasionally  performed  with  the  object  of  giving  relief  to  the 
agonising  pain  and  heavy,  cedematous,  swollen,  immobile  state  of  the  limb 
which  sometimes  is  seen  to  follow  implication  of  the  axillary  vessels  and 
nerves.  An}-  hope  of  cure,  even  b}"  the  most  extensive  of  these  opera- 
tions, is  quite  out  of  the  question.  Decided  relief  will  be  given,  but  it 
will  not  be  unmixed  relief.  Some  sixteen  years  ago  I  amputated  at  the 
shoulder-joint  in  a  case  of  this  kind.  Great  relief  to  the  pain  was  given, 
but  it  was  clear  to  me  that  during  the  five  months  which  preceded  the 
patient's  death  the  loss  of  one  hand  was  constantly  present  to  her.  If 
any  such  operation  be  performed,  it  should  be  on  the  lines  of  those  of 
Berger  (vol.  i.  p.  177),  and  not  an  amputation  at  the  shoulder-joint,  in 
which  the  incisions  may  pass  dangerously  near  to  the  disease.  ^Ir.  Dent 
brought  such  a  case  before  the  Medico-Chirurgical  Society  (Brit.  Med. 
Journ.,  March  12,  1898). 

Here  the  left  breast  had  been  removed  (in  a  woman  set.  53),  together  with  the  affected 
axillary  glands,  in  December  1894.  In  September  1896  a  recurrent  nodule  was  removed 
from  near  the  scar.  In  October  1897  the  patient  was  readmitted  with  a  recurrent 
ulcerating  growth  high  up  in  the  axilla.  The  arm  was  much  swollen  and  the  pain 
severe.  On  October  22,  1897,  the  upper  extremity,  scapula,  and  outer  two-thirds  of 
the  clavicle  were  removed  by  M.  Berger's  method,  with  a  few  modifications.*      The 

*  Of  these  the  chief  was  cutting  the  anterior  flap  smaller  than  usual,  owing  to  the 
involvement  of  the  skin  in  the  axilla. 
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haemorrhage  did  not  exceed  two  or  three  ounces,  and  there  was  no  shock.  All  the 
diseased  parts  appeared  to  have  been  removed.  The  patient  made  a  rapid  recovery, 
and  great  relief  followed  the  operation.  But  in  March  1898  there  was  evidence  of 
secondary  deposits  in  the  liver,  and  the  patient  died  on  April  10,  1898. 

This  operation  is.  in  my  opinion,  scarcely  to  be  recommended.*  It  is 
palliative  only,  and  the  relief  it  gives  is  temporary'  and  obtained  only  at 
great  cost.  Cases  of  recurrent  cancer  causing  agonising  pain  from  involve- 
ment of  the  lirachial  plexns  are  extremely  rare.  Swollen,  heavy,  oedema- 
tous  limbs  are  more  common,  though  also  rare.  In  such  cases  relief  can 
almost  always  be  given  l^y  elevation  of  the  lim1i  at  night,  aided  by  careful 
Ijandaging  or  a  well-fitting  support  always  worn.  A'erj^  rarely,  owing 
to  the  patient's  neglect,  this  condition  of  oedema  has  gone  so  far  that 
recurrent  attacks  of  erysipelas  or  sloughing  are  present.  Amputation 
by  Berger"s  method  would  now  be  justifiable.  l:)ut  both  sides  of  the  case 
must  be  clearly  put  before  the  patient.  And.  before  performing  such  an 
operation,  I  should  advise  exploration  to  see  if  it  were  possible  to  remove 
the  recurrent  disease  sufficiently  from  the  axillary  vessels  and  nerves  to 
allow  of  the  remainder  of  life  being  relieved  from  pain  at  a  less  cost 
than  loss  of  one  hand.  Division  of  the  brachial  plexus  high  up  in  the 
neck,  which  Mr.  Dent  suggests  might  be  considered  in  some  of  these 
cases,  M'ould.  I  fear,  have  to  be  carried  so  far  as  to  render  the  limb  useless. 
Mr.  Dent  is  of  opinion  that  the  following  would  be  favourable  indications 
for  the  above  operation: — (i)  Previous  removal  of  the  breast,  with  dis- 
section of  all  the  lymphatic  tissue  and  fascia  off  the  pectoralis  major, 
a  step  which  lessens  the  likelihood  of  mediastinal  infection.  (2)  Slow 
gro\A'th  of  the  original  tumour.  (3)  Slow  gro^^th  of  the  recurrent 
disease.  (4)  Limitation  of  the  recurrent  growth,  so  that  the  incisions 
may  be  carried  wide  of  the  disease.  (5)  The  certainty  of  relieving  pain. 
'•  Unless  the  pain  were  severe,  indeed  the  predominant  symptom,  the 
operation  would  hardly  be  taken  into  serious  consideration."  (6)  The 
existence  of  a  foul  cancerous  ulcer  high  up  in  the  axilla.  Mr.  Dent 
gives  the  following  as  contraindications  : — (i)  The  probabilit}-  of  leaving 
in  the  wound  the  cut  surface  of  any  part  of  the  carcinoma,  as  leading  to 
rapid  increase  and  fungation  of  the  growth.  (2)  The  involvement  of 
the  thoracic  wall.  (3)  The  presence  of  an  extensive  degree  of  cancer  en 
cuirasse.  (4)  The  more  obvious  contraindications  of  cancerous  deposits 
elsewhere. 

Mr.  Stanley  Boyd,  whose  energy  and  skilfulness  are  well  known,  has 
also  advocated  high  amputation  in  these  cases  {Brit.  Med.  Journ.,  vol.  ii. 
1900.  Oct.  20,  p.  ii6y).  Two  instances  are  given.  In  one  amputa- 
tion was  performed  below  the  tuberosities  of  the  humerus,  in  Januaiy 
1900.  The  patient  could  get  about  afterwards  and  do  some  work  till 
three  weeks  before  her  death.  Finally  the  stump  ulcerated,  death  taking 
place  in  July  1900.  In  the  other  case,  amputation  was  performed  at 
the  shoulder-joint  in  January  1900.  After  this  the  patient  got  about 
more  easily.     In  April  1900  she  died. 

*  Sir  W.  M.  Banks  gives  one  successful  case  (^Clinical  Kates,  p.  59).  By  dissecting  the 
subclavian  triangle  and  peeliug  oflE  several  enlarged  glands  from  the  nerve  trunks,  relief 
was  given  to  the  previous  intolerable  pain.  Mr.  Sheild  [Biseages  of  tlm  Breast,  p. 
419)  has  had  an  equally  successful  case.  But,  as  a  rule,  the  nerve  trunks  are  in  these 
cases  too  much  embedded  in  the  deposits  to  admit  of  any  such  ''peeling." 
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(v.)  Ouphoredomij  in  Inoiierahle  Cancer  of  the  Breast.''^ — 'I'lic  Hie  of  this 
operation,  as  of  several  others  in  late  years,  apjjears  to  me  likely  to  be  a 
brief  one.  The  cases  are,  I  think,  sufficiently  nuniei-ous  to  justify  the 
followincT  conclusions.  While  the  o])erati()ii  has  in  a  certain  number  of 
instances  jiroduced  a  decidedly  beneficial  result,  these  cases  have  not 
been  numerous;  and  in  every  such  case  the  benefit  has  l)een  tem- 
porary only.  Thus  Mr.  Stanley  Boyd,  who  has  taken  up  the  matter 
with  much  interest,  in  his  last  paper  (Brit.  Med.  Joarn.,  1900,  vol.  ii. 
p.  1 161)  has  collected  54  cases  and  divided  them  into  two  groups — 
(a)  those  in  which  oo])horectomy  seemed  to  produce  a  clear  and 
decided  effect,  such  as  shi-inkino-  and  disappearance,  sometimes  rapid 
and  even  tem])orarily  complete,  of  all  the  recurrent  o-rowths  in  the 
skin  and  glands,  Avith  disappearance  of  pain  and  swelling  ;  (J.)  those 
in  which  oophorectomy  had  little  or  no  effect.  Of  the  54  cases  thus 
classified,  Mr.  Boyd  finds  that  19  (35  per  cent.)  were  more  or  less 
markedly  benefited.  34  were  not  benefited  or  only  doubtfully  so,  and 
one  died  of  exhaustion.  As  to  the  duration  of  the  improvement,  when 
present,  Mr.  Boyd  considers  that  as  far  as  the  cases  as  yet  available 
for  drawing  conclusions  go,  in  the  majority  the  cancer  growths  reappear 
or  begin  again  to  increase  in  six  to  twelve  months.  It  is  interesting  to 
note  "that,  with  one  exception,  all  the  patients  who  had  certainly  i)assed 
the  menopause  are  included  among  the  failures."  And  it  must  be  remem- 
bered that  this  operation  is  one  of  those  novelties  in  practice  in  which 
we  are  likely  to  hear  of  successes  chiefly. f  When  we  remember  that 
oophorectomy  is  not  to  be  relied  upon  for  checking  the  haemorrhage 
and  growth  of  uterine  cancer,  it  is  probable  that  little  is  to  be  expected 
from  this  operation  here.  And  it  must  be  remembered  that,  whatever 
temporary  benefits  the  operation  may  confer,  it  is  liable  to  produce 
certain  unpleasant  effects  of  its  own.  Finally,  it  is  to  be  noted  that,  in 
two  cases  referred  to  by  Mr.  Boyd,  ooiihorectomy  for  inoperable  cancer  of 
the  breast  has  been  fatal,  in  one  case  from  ''exhaustion,"  in  the  other 
from  "intestinal  matting."  While  I  consider  that  the  benefits  of  oopho- 
rectomy for  inoperable  cancer  of  the  breast  are  too  uncertain,  and,  when 
they  do  occur,  of  too  brief  duration  to  justify  the  operation,  to  those 
who  may  think  differently  I  would  urge — (i)  that  they  explain  the 
matter  fully  and  honestly  to  their  patient  and  her  friends,  and  leave  the 
decision  in  their  hands  ;  (2)  if  the  operation  be  performed,  every  atom 
of  ovarian  tissue  must  be  removed.  As  poiiited  out  by  Mr.  Doran,  the 
ovarian  ligament  is  sometimes  very  short,  and  may  contain  ovarian 
tissue  close  to  its  uterine  insertion. 


*  Whatever  be  the  fate  of  this  operation,  the  credit  of  suggesting  a  trial  of  it,  in  May 
1896.  must  always  be  given  to  Dr.  Beatson,  of  Glasgow. 

t  In  Mr.  Stanley  Boyd's  paper  allusion  is  made  to  several  unsuccessful  cases,  of  which 
he  was  unable  to  give  the  full  notes.  Mr.  Bowreman  Jessett  {lirit.  Med.  Journ.,  vol.  ii. 
1900,  Oct.  20,  p.  1 191)  states  that  he  has  tried  oophorectomy  with  the  administration  of 
thj'roid  extract  in  four  or  five  cases  of  inoperable  mammary  cancer,  but  in  none  was  there 
any  improvement.  In  April  1900  a  woman  was  sent  to  me  for  an  opinion  as  to  whether 
anything  further  could  be  done  for  recurrent  cancer  of  the  breast.  The  ovaries  had  been 
removed  without  any  benefit.  The  patient  in  describing  her  case,  in  answer  to  the  ques- 
tion as  to  the  result  of  the  oophorectomy,  said,  "  I  could  see  the  cancer  growing  day  by 
day  as  I  lay  in  bed  after  the  removal  of  the  ovaries." 
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In  conclusion,  Mr.  Stanley  Boa'cT's  opinion  as  to  the  practical  results  of 
this  oj^eration  should  be  quoted  (loc.  supra  cif.):  "I  think  that  oopho- 
rectomy should  be  offered  in  cases  other  than  the  very  acute,  in  women 
over  forty,  with  no  visceral  or  bone  lesions,  in  fair  condition,  and  before 
the  menopause.  In  extensive  primary  cases  and  recurrences  it  seems 
advisable  to  remove  what  is  possible  of  the  disease ;  but  healing  should 
be  attained,  lest  the  oophorectomy  fail  in  its  object  and  malignant 
ulceration  be  started." 

With  regard  to  the  relative  infliience  of  oophorectomy  and  of  thyroid 
extract  in  producing  the  atroph}'  which  sometimes  occurs,  opinions 
differ.  Thus  Mr.  Boyd  (loc.  supra  cit.)  writes  :  "  When  endeavouring  to 
ascertain  the  result  of  one  mode  of  treatment  based  upon  highl}^  theo- 
retical considerations,  it  is  surely  unwise  to  combine  it  with  another 
method  resting  on  still  more  shadowy  grounds.  I  have  consequently 
never  given  thyroid  until  satisfied  that  the  oophorectomy  was  failing  in 
its  effect.  Then  I  have  given  it,  but  without  obvious  benefit;  on  the 
contrary,  it  has  sometimes  seemed  to  have  a  damaging  effect."  On  the 
other  hand,  Dr.  Herman  ("  Four  Cases  of  Recurrent  Mammary  Cancer 
treated  by  Oophorectomy  and  Thja-oid  Extract,"  Brit.  Med.  Journ.,  Oct. 
20,  1900,  p.  1 167)  observed  that  Mr.  Boyd's  table  comjjrised  17  cases  in 
which  oophorectomy  seemed  to  have  favourably  influenced  the  course  of 
cancer.  Of  these  1 2  had  been  given  thyroid  extract.  There  were  2 1  in 
which  no  benefit  had  followed,  and  on\j  5  of  these  had  had  thyroid. 
This  looked  as  if  the  thyroid  extract  had  something  to  do  with  the 
result. 

Thomas's  Method  of  Fernoval  of  Innocent  Mammary  Tumours. — As 
fibro-adenomata  are  far  from  uncommon,  and  as  any  scar  on  the  breast 
is  much  deprecated  by  J^oung  women,  this  operation,  which  Dr.  Gaillard 
Thomas,  of  New  York,  introduced  in  1882,  may  be  made  use  of  when 
a  patient  especially  deprecates  a  scar  on  the  bosom  itself.  An  incision 
is  made  exactly  following  the  groove  between  the  skin  of  the  lower  half 
of  the  breast  and  that  of  the  chest.  On  reaching  the  muscles,  the  breast 
is  dissected  from  them  sufficiently  to  allow  of  its  being  turned  upwards 
so  as  to  expose  its  posterior  aspect.  A  straight  cut  is  then  made  through 
this  over  the  tumour,  and  the  latter  removed.-  The  gland  is  then 
replaced.  Antiseptic  precautions  must  be  employed  and  adequate 
drainage  provided.  The  scar  is  invisible  save  when  a  free  incision  has 
to  be  made — e.<j.,  for  a  fibro- adenoma  high  up  in  the  breast;  the  ends  of 
it  then  show. 

Owing  to  the  excellent  results  and  very  trivial  ultimate  disfigurement 
which  the  ordinary  method  of  removing  fibro-adenomata  affords,  that  of 
Dr.  Thomas  will  very  rarely  be  called  for.  Fui'ther,  as  Mr.  Sheild 
writes  {Diseases  of  the  Breast,  p.  213)  :  "  While  excellent  in  theory,  this 
operation  is  not  alwa}' s  easj^  in  practice,  and  its  adoption  will  a  good  deal 
depend  upon  the  position  and  mobilit}^  of  the  tumour.  I  have  performed 
the  operation  on  two  occasions.  The  first  was  simple,  since  the  tumour 
was  easily  reached  from  below.  In  the  second  case  the  growth  was 
unexpectedly  adherent,  and  I  experienced  great  difficulty  in  its  removal 
and  also  in  the  checking  of  haemorrhage.  Both  cases  did  well,  and  the 
resulting  scar  was  hardly  visible.  The  difficulties  of  the  second  case, 
however,  would  deter  me  from  again  performing  the  operation  unless  in 
a  very  accessible  and  movable  tumour." 
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PARACENTESIS    AND    INCISION    OF    THE    CHEST. 

Indications  for  interference  in  pleuritic  effusions.     Before  interfering 
0])eratively.    the   surgeon   has   two   points   to   consider.     I.   Whether 

fluid  is  present.     II.   Whether  it   is    purulent  or   not. 

Space  will  only  allow  uf  my  dealing  with  the  secortd  of  these  points. 
II.  Is  the  fluid  purulent  or  not  ?  The  importance  of  clearing 
up  this  point  is  manifest  from  the  fact  that  if  pus  is  present  it  is  very 
rarely  absorbed  ;  it  may  burst  into  the  lung,  may  burrow  about,  making 
its  way  externally,  causing  hectic,  caries,  and  lardaceous  disease. 

A.  Exploratory  puncture  (ride  siip-a).  A  large  hypodermic  syringe 
and  needle  should  be  used,  absolutely  sterile,  pervious,  and  the  needle 
sufficiently  long  and  not  too  flexible.  The  timely  use  of  this  may  save 
a  patient  from  being  treated  for  weeks  or  longer  for  chronic  pneumonia. 
A  grooved  needle  should  never  be  trusted  to.  It  is  readily  plugged  by 
a  pellet  of  fat,  and  thick  pus  will  not  flow  along  it. 

B.  Presence  of  pyrexia  and  hectic.  This  is  not  always  reliable. 
Fallacies :  (a)  They  may  be  absent,  or  little  marked,  in  empyema, 
especially  in  long-standing  cases,  the  alteration  of  the  pleura  or  the 
degree  of  tension  preventing  absorption.  Occasionally  the  disease  is 
latent  for  many  months,  (b)  Well-marked  pyrexia  may  be  present  in 
serous  effusions ;  thus,  in  these,  the  evening  temperature  may  reach 
lOi°.  In  1886  I  tapped  the  chest  of  one  of  our  students,  under  the  care 
of  Dr.  Pye-Smith,  whose  temperature  was  103°.  The  fluid  was  serous, 
and  after  the  single  aspiration  a  good  recovery  took  place. 

C.  The  aspect  of  the  patient.  The  tint  is  often  anaemic  and  earthy  in 
long-standing  empyema,  and  the  finger-ends,  especially  in  children, 
clubbed.  "  If  a  child  be  seen  with  general  pallor  and  finger-clubbing, 
one  ought  to  think  of  empyema  rather  than  of  the  other  causes  of 
clubbing — viz.,  chronic  bone  disease,  bronchiectasis,  and  congenital 
heart  disease  "  (Barlow). 

D.  Age.     Empyema  is  common  in  children*  and  young  adults. 

*  In  children  the  pleura  seems  to  have  a  tendency  to  form  pus  (Goodhart). 
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E.  Rigors.  These  are  often  slight,  irregular,  and  may  occur  only 
towards  evening.     In  children  they  are  often  absent  throughout. 

F.  Any  preceding  disease.  Empyema  is  not  unfrequently  seen  after 
pneumonia,  scarlet  fever,  measles,  childbirth,  pysemia,  small-pox,  and 
especially  typhoid  fever.  The  onset  is  most  insidious  and  often  over- 
looked. If  a  patient  during  convalescence  seems  to  go  back,  loses  his 
appetite,  any  embarrassment  of  the  breathing  must  be  at  once  looked 
for,  and  empyema  suspected. 

G.  Q^dema.     This  is  often  absent,  though  pus  is  present. 

H.  Other  signs,  especially  in  children,  must  be  remembered — viz., 
unexplained  and  obstinate  diarrhoea,  emaciation,  &c. 

Treatment  of  Non-purulent  Serous  Effusions. — Question 

of  operation.  If  medical  treatment — e.(j.,  absorbents  and  diuretics, 
counter-irritation,  dry  nutritious  diet,  &c. — fail,  two  questions  arise  : 
(A)  What  is  the  damjer  of  leocing  tlie  Jiuid  ?  (B)  What  is  the  rish  of 
■paracentesis  ? 

(A)  Darxjer  ofleaviiuj  the  fuld. 

1.  There  is  the  risk  of  sudden  death  when  a  large,  quiet  effusion 
persists.* 

Dr.  Moxon  showed  that  the  effect  of  the  effusion  varied  with  the 
side  affected.  Thus  an  effusion  into  the  right  chest  not  only  pushes  the 
heart  over  to  the  left,  but  also  compresses  the  right  auricle,  and  so  shuts 
off  blood  from  the  heart,  thus  tending  to  produce  syncope  from  cardiac 
anaemia.  Effusion  on  this  side  also  tends  to  make  lateral  pressure  on  the 
inferior  vena  cava,  which  is  the  more  readily  bent  over,  as  it  has  just 
passed  thi'ough  a  rigid  ring.  Effusion  into  the  left  chest  drives  the 
heart  over  to  the  right,  and,  pressing  on  the  left  auricle,  distends  the 
right  side  of  the  heart,  by  impeding  the  passage  of  the  blood  into  the 
left  ventricle,  and  thus  tends  to  bi'iug  about  syncope  from  cardiac 
plethora.  There  is  also  a  tendency  for  the  right  lung  to  become 
oedematous,  owing  to  its  being  engorged  with  blood. 

2.  The  lung  ma}^  become  more  and  more  tied  down  by  adhesions^ — 
e.g.,  when  much  lymjih  has  formed. 

3.  The  sound  lung  may  become  engorged,  especially  if  the  patient  is 
submitted  to  a  chill. 

4.  There  is  the  risk  of  slow  pus-formation,  especially  in  a  patient 
much  let  down,  where  the  effusion  is  secondary  to  some  other  disease, 
and  where  there  is  the  history  of  a  chill. 

(B)  The  rislis  of  [jaracentesis. 

I.  Shock.  This  is  especiall}'  probable  in  delicate  patients  with  a 
nervous  dread  of  the  operation.  2.  Syncope.  A  special  cause  of  this  is 
perhaps  alteration  of  the  position  of  the  heart  and  large  vessels  by 
removal  of  the  supporting  fluid.  3.  Embolism  from  detachment  of  clots 
in  the  pulmonary  veins.  That  this  is  a  real  risk  is  shown  by  a  case  of 
Sir  B.  Foster's  in  which  clots  dislodged  from  the  right  pulmonary  veins 
caused  embolism  of  both  renal  and  iliac  arteries,  with  a  fatal  result  from 
albuminuria,  suppression  of  urine,  and  gangrene.     Both  2  and  3  may 

*  I  think  it  is  Dr.  Clifford  AUbutt  who  records  the  case  of  a  girl  who  had  been 
brought  to  Addeubrooke's  Hospital  with  a  large,  quiet,  serous  eii'usioii.  Having  got 
out  of  the  cart  which  had  brought  her,  she  was  walking  slowly  across  the  green  in  front 
of  the  hospital,  when,  without  a  cry  or  a  stagger,  she  was  seen  to  fall  dead. 
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jH'rliaps  be  prevented  by  not  (h-;i\viii;j,' otl"  all  the  lliiid.  and  (h-awin^'  it  (AY 
slowly.  4.  Q^Alemaofthe  luni;-.  This  is  an  \iii(l(»nl)tc(l  danf^'er.  Shortly 
ai'ter  tlie  tapi)ino-  (the  ett'iisiou  beinj^'  usually  a  lar^'e  one),  urgent 
dyspnoea  conies  on  with  iVothy,  serous  ex]iectoratiou  ridi  in  albumen. 
Death  usually  takes  ])lace  in  about  twenty-tour  hours.  Dr.  Duffin's 
ex]>lanation  of  this  is  probably  the  correct  one.  The  compressed  lung, 
after  the  removal  of  a  large  effusion,  corres]ion(ls  to  a  limb  after  the  use 
of  Esmarch's  bandage — i.e.,  the  vaso-motor  nerves  are  ]>aralysed:  thus, 
when  the  lung  expands,  sudden  stress  is  thrown  on  toneless  vessels ; 
hence  the  transudation  of  sero-albuminous  fluid,  equivalent  to  the  oozing 
so  common  after  removal  of  the  bandage. 

ImHcaiions  for  Paracentesis  in  Noii-pitrideut  Effimons. 

I.  Threatened  failure  of  the  heart's  action,  shown  by  the  failing  pulse, 
the  extremities  growing  cold,  &c.  2.  In  all  cases,  and  at  an^^  date,  when 
the  fluid  is  so  copious  as  to  compress  the  opposite  lung.  The  base  of 
this  should  be  carefully  watched,  and  any  expectoration  noted.  3.  In 
all  cases  where,  with  a  large  effusion,  there  have  been  one  or  more  attacks 
of  orthopnoca.  Kelief  will  be  most  emphatically  called  for  when,  with 
this  history,  the  patient  lives  some  distance  off,  when  he  is  no  longer 
young  and  the  chest  no  longer  yielding,  or  when  the  opposite  lung  is  at 
all  cedematous.  4.  In  all  cases  in  wdiich  a  pleuritic  effusion,  occupying 
half  one  pleural  cavity,  has  existed  three  or  four  weeks,  and  shows  no 
sign  of  progressive  absorption. 

Paracentesis  for  Serous  Effusions. — The  site  of  puncture.  This 
is  decided  h\  :  (i)  Physical  signs.  (2)  The  result  of  the  exploring 
needle.  Common  sites  are  :  (a)  The  sixth  space  in  front  of  the  posterior 
axillary  fold,  a  spot  which  has  the  advantage  of  being  thinly  covered, 
and  where  the  ribs  are  well  apart,  (b)  In  the  seventh,  eighth,  and 
ninth  space  behind,  in  the  scapular  line.  The  eighth  space  is  here  very 
frefjuently  used. 

The  patient  having  been  tm-ned  somewhat  over  on  to  his  sound  side, 
if  he  can  bear  this,  and  brought  to  the  edge  of  the  bed,  or,  if  he  must  be 
raised,  so  supported  that  he  can  be  readily  lowered  in  case  of  faintness, 
the  surgeon,  having  seen  that  the  spot  chosen  for  puncture  is  cleansed 
from  any  poultice  debris,  &c.,  and  that  his  aspirator  is  thoroughly  clean 
and  in  good  working  order,  fixes  his  nail  just  above  the  lower  rib,  and, 
holding  the  needle  so  that  it  cannot  penetrate  too  deeply,  plunges  it 
straight  into  the  pleural  cavity,  and  then  brings  it  into  connection 
with  the  vacuum.  If  the  skin  is  very  thick,  and  the  needle  slender,  it 
is  well  just  to  make  a  puncture  with  a  scalpel's  point.  In  either  case  it 
is  the  skin  wound  which  pains. 

The  following  practical  points  should  be  remembered:  (i)  Not  to 
catch  the  needle  on  a  rib,  a  mistake  which  is  easy  when  the  ribs  are 
close  together.  (2)  To  be  sure  and  enter  the  chest  cavity,  a  thickened 
pleura  or  false  membranes  sometimes  interfering  with  this.  (3)  To 
avoid  injury  to  the  lung,  by  not  plunging  the  needle  in  too  deeply,  or 
by  guarding  the  point  when  it  has  entered.  Usually  the  lung  is  at  a 
considerable  distance,  but  when  the  collection  is  a  localised  one  this 
accident  may  easily  take  place.  (4)  The  fluid  should  not  be  drawn  ofT 
too  quickh'  or  completely;  if  successive  vacua  are  required,  the  later 
exhaustions  should  not  be  too  complete.  The  patient  should  always  be 
warned  against  making  any  sudden  movement  or  a  deep  inspiration.    If 
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the  flow  stops  suddenly,  it  may  be  due  to  a  kink  in  the  tube,  or  to  a 
pellet  of  Innph  plugging  the  needle.  The  flow  should  always  be  stopped 
at  once — (a)  if  the  patient  faints,  this  being  due  sometimes  merely  to 
the  withdrawal  of  a  large  amount  of  fluid,  sometimes  to  the  consequent 
displacement  of  viscera  ;  (h)  if  any  blood  suddenly  appears  in  the  fluid, 
this  coming  usually  from  the  rupture  of  vascular  adhesions,  more  rarely 
from  a  wound  of  the  lung ;  (c)  if  an  irritating  cough  is  set  up,  this  being 
due  sometimes  to  the  unfolding  of  a  temporarily  compressed  lung. 

"When  the  needle  is  withdrawn,  the  puncture  should  be  at  once  closed 
with  collodion  and  iodoform. 

If  an  ana?sthetic  is  asked  for,  it  may  generallv  be  safely  given  with 
attention  to  the  precautions  given  below  (p.  690).  But,  as  a  rule,  the 
pain  is  so  momentary  that  this  is  not  needful.  I  have  been  disappointed 
with  the  results  of  injection  of  cocaine.  With  a  nervous  patient  the 
spot  may  be  numl:>ed  b}'  freezing  the  skin  with  ethyl-chloride.  A  little 
stimulant  should  be  given  before  and  after  the  operation. 

Incision  of  the  Chest  for  Serous  Effusions. — This  is  indicated  in 
certain  cases  of  long-standing  eft'usiou  where  paracentesis  has  been 
performed  more  than  once,  and  has  on  each  occasion  been  followed  by 
rapid  re-collection  of  the  fluid.  Several  successful  cases  have  been 
recorded,  the  most  striking  being  two  described  by  Dr.  Samuel  West 
(Brit.  Med.  Journ.,  1898.  vol.  i.  p.  494),  in  which  the  fluid  had  been 
present  for  twelve  and  fifteen  months  respectively.  The  first  case  was 
quite  cured ;  the  second  patient  at  the  date  of  publication  still  had  a 
sinus,  but  was  otherwise  in  good  health  and  able  to  earn  his  living. 


EMPYEMA. 

The  frequency  of  this  in  children*  has  been  already  alluded  to. 

At  this  time  of  life  the  prognosis  is  good,  as  the  lungs  are  more 
likely  to  be  free  from  morbid  changes.  The  formation  of  pus  may  be 
very  rapid  at  this  early  stage  of  life,  pus  being  present  by  the  fourth, 
fifth,  or  seventh  da3^  The  importance  of  this  is  considerable.  With 
pus,  Ipnph  is  present  also,  and  thus — (a)  the  pleura  is  soon  altered, 
thickened,  and  less  prone  to  heal ;  (h)  the  lung  becomes  tied  down  ; 
(c)  the  drainage-tube  is  readil}^  blocked ;  (d)  this  lymph  leads  to  sub- 
division of  the  cavity,  and  so  to  difficulty  of  thorough  drainage  and 
obliteration.     All  this  shows  the  necessity  of  early  and  free  incision. 

Another  important  point  is,  that  pus  in  the  pleural  cavity  is  frequently 
localised  and  encysted  in  children.  This  is  not  uncommon  in  the  middle 
third  of  the  thorax,  the  pus  being  limited  above  by  adhesions,  and  below 
by  the  fixing  of  the  lower  lobe  to  the  chest  wall.  Thus,  at  this  spot  loud 
bronchial  breathing  and  modified  resonance  may  be  present.  Finally, 
in  children  small  multiple  collections  are  not  uncommon. 

The  surgeon  Avill  very  likely  be  asked  the  question,  whether  the  pus 
need  be  withdrawn,  and  if  it  will  not  be  gradu.ally  absorbed.  The 
chances  of  this  are  extremeh'  small,  and  the  risks  of  leaving  it  very 
great.     They  are — ('()  external  perforation,  leading  to  the  unfavourable 

*  Out  of  forty-four  and  sixteen  consecutive  cases  of  pleuritic  effusion  at  Great 
Ormond  Street,  Dr.  Barlow  found  twenty-seven  and  fourteen  to  be  purulent. 


EMPYPLMA.  689 

results  (if  iiisiiilicit'iit  druiiiiim'e.  caries,  and  amyloid  disease.  The  most 
likely  sites  are — in  tVout.  above  and  below  the  iiii)j)le  ;  antero-laterally, 
in  tlie  iit'tii  space,  just  outside  the  rib  cartila>>es.  (/>)  J^un^-  ])erfbration, 
leading'  to  yaniirene  and  hectic,  (c)  Tuberculosis,  it' the  belief  is  correct 
that  an  old  empyema,  even  if  caseated  and  inspissated,  is  still  infective. 
(d)  The  eminenia  may  also  burst  into  the  oesojihagus  or  pericardium. 
In  other  cases  it  has  been  known  to  track  downwards  behind  the 
diaphragm  and  give  rise  to  a  lumbar,  gluteal,  or  even  a  psoas  abscess.  In 
such  cases  pulsation  of  the  swelling  has  been  observed,  synchronous 
either  with   res])i ration  or  with  the  heart-beat. 

Treatment  of  Empyema. 

A.  Simple  Puncture  with  Aspirator  or  Fine  Trocar. — This  is 
seldom  curative.  The  lial)ility  of  the  cannula  to  become  plugged,  and, 
iisuallv.  the  need  of  repetition,  are  serious  objections.  It  is  justifiable  in 
a  few  conditions — (a)  if  the  patient  is  very  young  or  very  timid ;  (/>)  if 
the  collection  is  very  small,  or  multiple  ;  (c)  in  advanced  phthisis  or 
pyaemia  ;  (rf)  as  a  temporary  or  palliative  measure  in  malignant  disease, 
or  in  old  and  feeble  patients.  Patients  thus  treated  should  be  watched 
for  some  time.  In  a  few  cases  preliminary  aspiration  is  to  be  strongly 
recommended,  namely,  in  large  empyemata  of  the  left  side  where  the 
heart  is  displaced.  By  aspiration,  twenty-four  or  forty-eight  hours 
before  the  chest  is  oi)ened,  the  danger  of  syncope  (which  may  be  fatal), 
arising  from  sudden  displacement  of  viscera,  may  be  averted. 

B.  Sub-aqueous  Drainage. — This  method,  formerly  much  in  use,  is 
now  rarely  seen.  One  end  of  a  long  piece  of  india-rubber  tubing  is 
introduced,  through  a  large  cannula,  into  the  chest,  while  the  other  end 
dips  into  tome  antiseptic  solution.  Advantages:  (i)  The  method  is 
simple  and  little  painful.  (2)  The  tube  is  usually  well  tolerated,  and,  if 
secured,  follows  the  movements  of  the  patient.  (3)  The  drainage  can 
be  made  gradual  and  adapted  to  the  expansion  of  the  lung.  (4)  It  is 
readily  converted  into  a  sj^phon  for  washing  out  the  chest.  I  look  upon 
this  last  as  of  very  doubtful  advantage,  believing  that,  if  the  pus  is 
foetid,  a  free  opening  should  be  made  at  once,  and  that  washing  out  the 
•chest  is  always  risky,  and  meddlesome  and  uncalled  for  when  the  pus  is 
sweet.  The  disadvantages  are — (i)  The  tube,  necessarily  small,  is  easily 
blocked.  (2)  Ulceration  soon  takes  place  around  the  tube,  aiid  thus 
air  enters,  or  the  tube  slips  out.  It  is  allowable  in  children,  or  in 
very  nervous  patients,  where  the  collection  is  neither  great  nor  of  long 
standing,  and  the  lung  will  therefore  be  able  to  expand  graduall}'. 

C.  Incision. — This,  with  very  few  exceptions,  is  the  best  method. 
Its  chief  advantages  are  the  free  drainage  which  it  gives,  and  the 
facilities  for  washing  out  the  pleural  cavity  (if  this  is  required,  vide 
infra).  Although  the  method  of  simple  incision  has  met  with  con- 
siderable success,  yet  in  most  cases  nowadays  a  piece  of  rib  is  resected 
as  well. 

The  chief  advantages  of  this  are  as  follows:— (i)  Perfectly  free  drahi- 
.age  is  provided  for,  since  the  largest  size  drainage-tube  can  be  used, 
and  there  is  no  longer  the  fear  of  compression  of  the  tube  by  closely 
placed  ribs.  (2)  The  aperture  is  large  enough  to  allow  the  surgeon  to 
thoroughly  explore  the  cavity  with  his  finger.  Its  extent  and  the  cha- 
racters of  its  walls  may  thus  be  gauged,  and  further  valuable  information 
.at  times  obtained — e.g..  a  case  of  pytemia  under  SirW.  Savory,  in  which 

44 
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a  distended  pericardiiim  was  felt  tlirona'li  an  opening  in  the  left  pleura. 
This  was  opened  throno-h  the  same  Avonnd,  and  twenty-fonr  ounces  of  pus 
evacuated  (PatJi.  Soc.  Trans.,  1884).  (3)  The  large  masses  of  lymph  so 
often  found  lining  the  cavity  can  be  easily  removed  by  the  finger  and 
a  scoop,  and  prolonged  discharge  perha]is  thereby  prevented. 

The  disadvantacjes  are,  that  the  operation  is  more  prolonged,  and  also 
somewhat  more  difficult,  than  simple  incision. 

There  are  practically  no  disadvantages  as  regards  the  effect  on  the  rib 
itself,  for  new  bone  formation  is  generally  quite  rapid  enough,  and  caries 
and  necrosis  are  almost  unknown.  Eemoval  of  a  piece  of  rib  is  then  to 
be  recommended,  except  where  the  necessar}'  appliances  are  not  to.  hand^ 
or  the  condition  of  the  patient  forbids  any  but  the  shortest  possible 
operation. 

The  question  will  often  arise  whether  a  single  or  a  double  opening  is 
required.  A  single  openi/Kj  is  usiTally  sufficient  in  children  and  in  young 
adults,  owing  to  the  healthy  condition  of  the  parts,  and  the  natural 
tendency  to  oblitei-ation  of  tlie  cavity.  The  sites  iisually  chosen  are  the 
eighth  or  ninth  space  in  the  scapular  line,  or  in  the  same  spaces  anterior 
to  and  below  the  scapular  angle.  I  prefer  the  latter  in  adults,  as  the 
chief  part  of  the  opening  is  anterior  to  the  latissimus  dorsi,  an  incision 
through  this  muscle,  in  adults,  having  certainly  the  risk  of  causing 
oozing  afterwards,  which  may  be  very  serious  in  a  weakly  patient. 
Hutton  (Brit.  Med.  Journ.,  vol.  ii.  1898.  p.  1321)  recommends  incision 
over  the  sixth  rib  in  the  mid-axillary  line,  because  (i)  this  is  the  last 
point  to  which  the  lung  exj)ands  ;  and  (2)  it  is  more  comfortable  to  the 
patient.  A  double  opening  is  very  occasionally  required — e.g.,  in  very 
large  cavities  in  adults,  when  the  pus  is  foetid  ;  when  the  case  is  of  very 
long  standing  ;  when  the  pus  is  pointing  high  up  and  anteriorly,  and 
thus  the  drainage  is  inadequate.  The  best  instrument  to  cut  upon  in 
making  the  counter-operation  is  a  stout  silver  probe.  To  this  a  drainage- 
tube  can  be  attached  by  silk,  and  easily  drawn  into  place. 

The  chief  points  of  importance  in  the  operation  are  the  follo^^"ing : 
Amongst  the  first  will  arise  the  question  of  giving  an  antesthetic. 
Speaking  from  an  experience  of  thirty-eight  cases,  in  thirty-four  of 
which  an  ana?sthetic  was  given,  I  believe  that  an  anaesthetic  may  be 
safely  given  in  the  vast  majority  of  cases.  On  the  whole,  I  think  that 
chloroform  is  the  most  suitable,  on  account  of  the  greater  struggling' 
(undesirable  with  viscera  displaced),  the  dyspnoea  set  up  b}'  the  mucus, 
and  the  bronchitis  subsequent  to  the  administration  of  ether ;  but  I  am 
certain  that  the  way  in  which  the  anaesthetic  is  given  is  of  more 
importance  than  the  anaesthetic  itself. 

Of  the  thirty-four  cases  alluded  to  above,  I  have  only  known  bad 
results  follow  the  anresthetic  once — a  case  of  large  empyema  with  pyo- 
pneumothorax. The  heart  was  displaced  to  the  right  side,  the  face  and 
lips  somewhat  cyanotic,  the  extremities  cold,  and  the  pulse  almost  imper- 
ceptible. Although  the  dangers  of  an  anaesthetic  were  put  before  him, 
the  patient  insisted  on  having  one  administered.  On  the  whole,  I 
thought  ether  the  safest,  because  of  the  condition  of  the  pulse.  It  was 
administered  carefully,  but  caused  coughing.  The  pus  was  thus  sucked 
into  a  bronchus,  up  into  the  trachea,  and  thence  drawn  down  to  the 
o^Dposite  lung,  causing  death  rapidl}'.  Artificial  respiration  expelled, 
during  expiration,  pus  from  the  trachea.     As  this  patient  was  almost 
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iiioi'iI»iiii(l  hi'lnrc  llic  (i|>i'raf  ioii,  I  now  inucli  rc^'i-ct  the  ^■i\'iii<^"  of"  an 
antestlietic.  It  would  doubtless  have  been  wiser  to  have  refused  one, 
and  to  havt'  tiustcd  to  iniiiiiiiisinj^-  the  shock  hy  exliibitin^-  a  stimulant 
and  by  a  rapid  oixTation. 

A  year  later  i  was  asked  by  my  old  friend,  Di-.  Goodhart,  to  operate 
on  a  somewhat  similar  case.  This  ])atient  was  also  youn^-,  and  there 
was  here,  too,  a  communication  with  the  luno-,  the  pus  being,  in  this 
case  also,  foetid,  but  the  pulse  was  good  and  there  was  no  cyanosis. 
Chloroform  being  given,  the  empyema  was  incised  by  Dr.  Nicholson, 
now  of  Gainsborough,  then  clinical  assistant,  under  my  supervision. 
The  anaesthetic  in  this  case  was  taken  w^ell,  the  discharge  quickly  became 
sweet  with  iodoform  dressings  frequently  renewed,  and  the  patient  made 
a  ra])id  recovery. 

The  injection  of  cocaine,  or  freezing  \vith  chloride  of  ethyl,  may  be 
used  where  a  general  aneesthetic  is  thought  inadvisable.  While  an 
anaesthetic  is  only  really  necessary  where  two  openings  have  to  be  made, 
or  where  a  rib  is  to  be  resected,  yet  its  administration  in  capable  hands 
is  usually  so  safe  that  I  always  make  use  of  it.  When  no  rib  is  removed 
the  operation  is  performed  as  follows  : — 

The  patient  being  supported  over  the  edge  of  the  bed  or  table, 
partly  rolled  over  on  to  the  sound  side,  or,  if  this  is  impracticable, 
suitably  propped  up,  the  surgeon,  having  cleansed  the  part,  fixes  a 
finger-nail  just  on  the  upper  margin  of  the  lower  rib  in  the  space 
chosen,  and  makes  an  incision  down  to  the  muscles  for  li  to  2  inches, 
just  above  his  nail.  This  incision  having  exposed  the  muscles,  a  steel 
director  is  driven  through  into  the  chest  -wall,  care  being  taken  not  to 
plunge  it  too  deeply.*  A  pair  of  dressing-forceps  is  then  run  along  the 
director  and  opened  wddely  both  horizontally  and  verticall)'.  Owing  to 
the  gush  of  pus  which  is  now  violently  expelled,  it  is  well  to  throw  a 
piece  of  lint,  out  of  carbolic  solution  (i  in  20).  over  the  wound,  while 
the  pus  is  escaping.!  The  opening  is  next  thoroughlv  dilated  by  means 
of  a  pair  of  lithotomy-forceps  or  sequestrum-forceps,  the  jaws  of  wdiicli 
are  carefully  separated,  and  the  size  of  the  cavity,  the  proximity  of  the 
lung,  and  the  degree  of  granulation  formation  all  investigated. 

When,  as  will  usually  be  the  case,  a  portion  of  a  rib  is  to  be 
removed,  the  steps  of  the  operation  are  slightly  different.     The  incision 


*  If  the  chest  is  being  opencil  low  down,  and  the  above  warning  not  remembered,  the 
director,  or  the  dressing-forceps  which  follows  it.  may  easily  be  sent  into  the  peritoneal 
cavity. 

t  Occasionally,  if  the  patient  struggles,  air  is  drawn  into  the  pleural  cavity  after  the 
escape  of  the  pus,  and  then  is  expelled  into  the  connective  tissue  of  the  wound,  consti- 
tuting emphysema.  This  will  all  pass  oflE  spontaneously.  I  have  very  recently  met  with 
a  case  of  much  more  marked  emphysema  under  the  following  conditions:  Having  been 
asked  by  my  colleague.  Dr.  Pitt,  to  incise  the  chest  of  a  child  who,  after  lobar  pneu- 
monia of  the  right  lung,  had  rapidly  developed  empyema  on  the  same  side,  I  noticed 
that,  after  an  incision  at  the  angle  of  the  scapula,  the  usual  violent  outgush  of  pus — 
itself  free  from  blood — was  immediately  followed  by  frothy  blood  and  a  markedly 
emphysematous  condition  of  the  wound.  I  believe  that  here  the  liing  tissue,  damaged 
by  previous  inflammation,  had  given  way  when  the  pressure  of  the  fluid  iipon  it  was 
removed.  A  few  days  later  it  was  evident  that  the  lung  had  become  adherent  around 
the  incision,  which  communicated  freelj"^  with  an  opening  in  it.  and  that  the  emphysema 
had  subsided.     The  case  did  well. 
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is  made  directly  over  the  rib  and  directly  down  to  bone,  the  periosteum 
being  divided.  The  periosteum  is  now  stripped  off  the  rib  for  a  distance 
of  about  one  inch  and  a  half,  with  a  slig-htly  curved  raspatory,  care 
being  taken  to  thoroughly  clear  the  pleural  siirface.  The  rib  is  then 
divided  in  front  and  behind.  This  can  in  most  cases  be  accomplished 
with  a  strong  bone-forceps,  but  if  the  ribs  are  large  and  dense  it  may  be 
necessary  to  hrst  cut  a  groove  with  a  saw. 

The  piece  of  rib  is  now  removed,  and  the  cavit}'  opened  with  director 
and  dressing-forceps,  as  above  described,  care  being  taken  to  push  in 
the  director  opposite  the  middle  or  upper  border  of  the  rib,  in  order  to 
avoid  the  intercostal  vessels.  Having  in  this  way  made  a  free  opening, 
and  the  pus  having  been  evacuated,  any  large  flakes  of  lymph  may  be 
removed  by  the  surgeon's  finger  or  a  blunt-edged  scoop,  and  a  drainage- 
tube  inserted.  This  should  be  of  large  size,  and  just  sufficiently  long 
to  reach  the  cavity  without  projecting  into  it.  The  tube  can  be  securely 
fixed  in  position  by  means  of  two  fishing-gut  sutures  passed  one  on 
either  side  through  the  tube  and  then  through  the  skin.  When  these 
are  cut,  a  few  days  later,  sufficient  contraction  will  have  taken  place  to 
keep  the  tube  in  position.  A  long  safety-pin  should,  however,  be  passed 
transversely  through  the  extremity  of  the  tube,  in  order  to  prevent  it 
from  slipping  into  the  pleural  cavity.  Hutton  (Joe.  svjwa  cit.)  has 
recently  described  a  drainage-tube  fitted  with  a  duck-bill  valve,  which, 
while  allowing  the  exit  of  pus  during  expiration.  })revents  the  entrance 
of  air  during  inspiration,  thus  promoting  a  more  rapid  expansion  of  the 
lung.     The  advantages  claimed  are  : — 

(i)  That  it  hastens  materially  the  expansion  of  the  lung. 

(2)  That  it  is  simple,  inexpensive,  and  comfortable. 

(3)  That  by  hastening  the  expansion  of  the  lung  it  will  obviate,  in 
many  cases,  the  necessity  of  Estlander's  operation,  which  means  the 
deprivation  of  the  use  of  one  lung. 

(4)  It  is  devoid  of  risk,  as  it  onl}^  aids  nature,  by  enabling  the  lung  to 
keep  the  advantage  it  has  gained  b}^  each  expiratory  effort. 

Judging  from  the  above  points,  and  from  the  satisfactory  results 
which  Mr.  Hutton  describes,  this  apparatus  is  worthy  of  more  extended 
trial. 

Ha3morrhage  during  the  operation  is  usually  slight,  and  gives  no 
anxiety  afterwards.  If  any  point  give  trouble,  resisting  ligature,  after 
picking  up  the  tissues  with  Spencer  Wells's  forceps,  a  pair  of  these  left 
on  for  twelve  hours  will  meet  the  case ;  a  bit  of  a  rib  c|uickly  resected 
will  give  access  to  a  wounded  intercostal  artery.  The  importance  of 
not  cutting  through  a  thick  muscle  like  the  latissimus  dorsi  has  already 
been  alluded  to  (p.  690). 

The  opening  must  be  sufficient,  and,  if  there  is  any  doubt  about  this, 
a  further  portion  of  rib  should  be  resected  without  hesitation,  especiallj'' 
where  these  are  very  close  together,  or  where  the  pus  is  foul  (vide  infra, 
p.  694). 

If  the  question  of  washing  oiit  the  cavity  arise,  probably  from  the 
discharge  being  foul,  it  should  be  remembered  that  this  proceeding, 
however  gently  done,  has  occasionalh^  brought  about  grave  and  even 
fatal  results  very  suddenly.  Whether  these  have  been  due  to  absor2:)tion, 
to  reflex  nervous  disturbance,  or  to  dislodgment  of  thrombi  is  uncertain, 
but  it  is  beyond  question  that  in  several  cases  symptoms  of  impending 
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colhipsi'.  aiul  fvcii  (Ifutli.  have  foUowt'd  uii  wusliin^-  out  an  enip}('ina, 
and  that,  too,  in  a  ))aticiit  well  on  in  convalescence.  Again,  it  cannot 
be  too  stroiiojy  iiisistcd  ui)on  that  footor  calls  for  a  freer  o])ening,  not  for 
washing  out.  If.  however,  it  is  decided  to  make  use  of  injections,  dilute 
and  bland  ones — e.;/.,  Condy's  fluid — should  be  used,  and  these  should 
be  gently  run  in  with  a  funnel  and  tubing,  and  not  thrown  in  with  a 
syringe.  A  long  period  of  drainage  is  often  needed  in  adults,  while  in 
children  the  tubes  can  be  (juickly  shortened.  In  both  sufficient  tubing 
shoidd  be  i-etained  to  keej)  the  opening  patent  as  long  as  any  discharge 
remains. 

During  the  prolonged  after-treatment  everything  should  be  done  to 
improve  the  general  health.  Change  of  air  is  here  a  cardinal  point; 
first,  e-ettine-  the  patient  from  his  room,  then  outside  the  house,  and 
lastly,  if  possible,  to  the  seaside.* 

A^  point  of  no  small  importance  in  the  after-treatment,  especially  in 
young  subjects  with  flexible  spines,  is  to  encourage  early,  systematic, 
deep  breathing  and  gymnastic  exercises — thus  to  promote  expansion 
of  the  chest,  and  so  minimise  that  sad  secjuela  of  empyema,  irre- 
mediable lateral  curvature. 

Before  leaving  the  subject  of  the  operative  treatment  of  empyema, 
a  few  words  should  be  said  about  the  dressing  of  these  cases.  This 
should  be  strictly  antiseptic  from  first  to  last — I.e.,  cleansing  the  parts 
incised,  disinfection  of  instruments,  taking  care  that  the  pus  escapes 
under  an  antiseptic  atmosphere  (p.  691),  a  sufficiently  free  opening, 
adequate  drainage,  abundant  dry  antiseptic  gauze  dressings,  changed 
twice  perhaps  in  the  first  twenty-four  hours,  and  then  daily  for  the 
first  week.  Later  on,  when  the  patient  is  going  to  the  seaside,  he 
can  easily  be  instructed  to  remove  and  cleanse  daily  the  short  piece 
of  drainage-tube  which  keeps  the  external  opening  patent,  and  to 
apply  over  the  sinus  a  dressing  of  boracic  acid  lint  and  carbolised  tow, 
with  a  dusting  of  iodoform,  or  Jeyes'  powder. 

Where  an  empyema  exists  on  each  side,  the  wisest  course  is  to  open 
and  drain  one,  and  at  the  same  time  to  aspirate  the  other,  which  should 
be  opened  a  few  days  later. 

At  the  wish  of  Dr.  Pyc-Sniith,  in  a  patient  of  his,  a  boy  of  9,  Mr.  Maiming,  his  house- 
physician,  adopted  this  course,  witli  my  assistance,  in  June  1895,  with  an  excellent 
result. 

Complications  of  Empyema  and  Reasons  for  Cases  not  doing 
Well. 

(i)  Persistent  septic  condition,  in  spite  of  two  openings,  free  drainage, 
&c.  (2)  Failure  of  the  lung  to  expand,  owing  to  dense  adhesions,  and 
also,  possibly,  to  fibroid  changes  in  the  lung  itself.  (3)  Tubercular 
disease.  (4)  Lung  mischief  on  the  opposite  side  —  e.(j.,  broncho- 
pneumonia, bronchitis.     This  is  especially  dangerous  in  patients  over 

*  "Last,  and  most  important  of  all — unfortunately  for  hospital  patients  a  treatment 
that  cannot  often  be  utilised — comes  Margate  air.  Any  seaside  air  is  beneficial,  but, 
weather  and  season  permitting,  I  do  not  believe  there  is  any  corner  of  England  so 
quickly  restorative  to  children  with  empyema  as  that  in  which  Margate  and  Broad- 
stairs  are  situated;  and,  personally,  I  set  more  store  by  a  change  of  this  kind  after 
the  first  three  or  four  weeks  have  passed  than  in  any  continuation  of  antiseptic 
dressings"- (Goodhart,  Bis.  of  Children,  p.  345). 
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forty.  (5)  Caries  of  the  ribs.  Multiple  spontaneous  openings,  with 
burrowing  sinuses  beneath  the  skin.  (6)  Age.  From  the  feebler 
powers  of  repair  and  the  more  rigid  condition  of  the  chest  as  life 
advances. 

In  .July  1894  I  opened  an  empyema  in  a  patient  aged  60.  under  the  care  of  Dr.  Herbert 
Burton  (of  Blackheath)  and  Dr.  Goodhart.     A  slow  but  complete  recovery  followed. 

(7)  Cardiac  dilatation.  (8)  Inflammation  of  other  serous  membranes. 
(9)  Size  of  the  enii^yema.  The  smaller  and  the  more  localised  the 
collection,  the  better  the  prognosis.  (10)  Collection  of  pus  forming 
in  the  opposite  pleura.  (11)  A  broken-down  constitution.  Intem- 
perance; kidney  disease.  (12)  Mr.  Godlee  (Bid.  of  Smy.,  vol.  i. 
p.  459)  reminds  us  that  a  curious  complication  of  septic  cases — viz., 
cerebral  abscess — has  been  noticed  in  a  sufhcient  number  of  instances 
to  make  it  unwise  to  overlook  the  possible  association  of  one  with 
the  other.  Judging  from  Dr.  Fagge's  remarks  on  thoracic  disease  as 
a  cause  of  cerebral  abscess  (Frin.  and  Brad,  of  Med.,  vol.  i.  p.  546),  it 
would  appear  that  disease  of  the  lung  itself  is  oftener  the  primary 
lesion  upon  which  the  abscess  of  the  brain  depends. 


RESECTION"    or    RIBS. 

Indications. — These  are  chiefly  : 

A.  Caries  of  ribs. 

B.  In  certain  cases  of  empyema. 

C.  For  a  wound  of  an  intercostal  artery. 

D.  For  removal  of  growths. 

Apart  from  cases  of  tubercular  origin,  I  have  resected  parts  of  the  fourth,  fifth,  and 
sixth  ribs,  keeping  up  persistent  mammary  sinuses,  the  caries  being  here  due  to  old 
abscess  of  the  breast.  In  another  patient  I  twice  resected  ribs  in  operations  for 
extirpation  of  recurrent  cancer  of  the  left  breast.  Strict  antiseptic  precautions  can 
alone  justify  this,  as  the  sal  alembroth  dressings  were  placed  in  immediate  contact 
with  the  lung  and  pericardium.  The  patient  remained  without  further  recurrence 
two  years  after  the  resection  of  the  ribs,  and  eight  after  the  primary  operation.  A 
little  later  I  heard  that  she  had  died,  under  the  care  of  a  homoeopath — I  imagine  from 
another  recurrence,  or  from  visceral  deposits. 

A.  In  obstinate  caries,  where  more  than  one  rib  is  affected,  where 
previous  treatment,  including  gouging,  fails,  resection  should  be  at 
once  performed.  It  is  a  very  simple  operation  in  these  cases,  as  the 
soft  tissues  are  nearly  healthy  and  the  periosteum  is  retained. 

An  incision,  about  two  inches  long,  being  made  over  the  centre  of 
the  carious  rib,  and  the  muscles  peeled  off"  with  a  blunt  dissector,  the 
periosteum  is  next  incised,  and  separated  from  the  upper  and  under 
aspect  Avith  an  elevator,  blunt  and  slightly  curved,  so  as  to  pass  readily 
under  the  rib  and  lever  it  u])wards.  The  rib  being  thus  raised,  it  is 
easily  divided  at  one  limit  of  its  exposed  part,  either  with  a  narrow- 
bladed  saw  or  with  slightly  curved  cutting-forceps.  The  soft  parts 
are  next  peeled  away  from  the  under  aspect,  and  the  rib  divided  at 
the  corresponding  spot  and  removed. 

B.  In  certain  cases  of  emiii/erna — e.i/.,  (1)  when  the  drainage  is 
insufficient,  the  discharge  foul,  in  s])ite  of  one  or  two  free  openings ; 
(2)  when  the  ribs  are  too  close  together  for  a  tube  of  sufficient  size ; 
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{3)  when  an  (.'nipyeina  cavity  still  persists,  though  sweet,  in  sjjite  of 
free  incision,  good  drainage,  and  careful  dressing.  In  the  first  two 
classes  of  cases  removal  of  a  small  piece  of  one  or  two  ribs,  as  above 
described,  will  be  suttieient.  l)ut  in  some  of  these  latter  cases  the  0])era- 
tiou  will  necessarily  1)e  a  much  more  severe  one.  When  called  to  a  case 
of  persistent  sinus  and  discharge  after  the  incision  of  an  em})yema,  the 
surgeon  on  examination  may  find  that  the  cavity  which  remains  is  small, 
and  that  the  discharge  is  due  to  a  persistent  sinus  only.  This  should 
be  dilated  up  with  laminaria  tents,  jiart  of  a  rib  removed,  and  both  sinus 
and  cavity  thoroughly  scraped  out  with  sharj)  spoons. 

But  in  the  majority  of  cases  of  long-standing  em])3'emata  the  condi- 
tion of  things  is  not  so  simple  and  so  easilv  dealt  wdth.  Oblitei-ation 
has  taken  place  often  ver^'  imperfectly,  o^^•ing  to  the  lung  not  being  able 
to  expand,  to  the  ribs  having  fallen  in  all  they  can,  to  the  diaphragm 
having  risen,  and  the  opposite  lung,  the  heart,  &c.,  having  come  over  as 
far  as  they  are  able ;  while  the  cavity,  often  large,  which  thus  remains, 
is  lined  with  much  thickened  scar-like  tissue,  covered  with  granulations 
of  but  poor  vitalit}'.  Here  portions  of  several  ribs  must  be  removed 
and  the  operation  pei-haps  repeated,  in  order  that  the  walls  of  the  cavity 
may  still  further  collapse,  and  thus  obliterate  the  cavity  while  an 
opportunity  is  given  for  exploring  this  thoroughly. 

The  spot  chosen  for  the  resection  of  the  ribs  should  be,  as  far  as 
possible,  opposite  to  the  lung  which  can  expand  no  more,  and  the  pieces 
of  ribs  removed  should  correspond  as  closely  as  ma}^  be  to  the  anterior 
and  posterior  limits  of  the  cavit}'  which  it  is  desired  to  close.  The  size 
of  the  cavit}'  should  be  carefully  estimated  with  the  aid  of  sterilised 
catheters  and  sounds. 

It  has  been  thought  by  some  that  the 
amount  of  rib  to  be  removed  should 
correspond  pretty  closely  to  the  dis- 
tance between  the  two  pleuras.  Thus 
it  may  be  needful,  especially  in  an 
adult,  to  remove  pieces  of  five  or  six 
ribs,  3|-  inches  being  removed  from 
some  and   i   to   li  inch  from  others. 

Dr.  Fenger,  of  Chicago  (Med.  A^eirs. 
Nov.  13th,  1882),  ascertains  fii'st  the 
shape  and  extent  of  the  cavity.  He 
considers  that  a  cavity  which  extends 
transversely  requires  resection  of  a 
large  piece  of  one  or  of  a  few  ribs,  the 
largest  piece  taken  being  that  from  the 
rib  which  overlies  the  centre  of  the 
cavity.  A  vertical  cavity  covered  by 
five  or  six  ribs  will  need  resection  of 
small  pieces  of  several  ribs,  from  f  to 
24-  inches  of  bone  being  removed. 

The  ribs  to  be  resected  may  be  ex- 
posed in  one  of  two  ways.     One  is  to 
make  tAvo   or  three    incisions,   and   to 
raise  flaps  comparatively  small  in  size, 
of  Schede  (Fig.  233),  is  to  raise  a  single  large  flap,  containing  any 


Fig 


Schede's  incisiou  for  thoracoplasty. 
The  curved  incision  shows  the  large 
flap ;  the  dotted  one  the  line  along 
which  the  ribs  are  resected. 

The  other,  which  is  the  method 
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muscles — e.g.,  tlie  pectoralis  major  and  serratus  mao'iius — whicli  overlie 
the  ribs  to  be  removed.  This  latter  plan  has  the  high  authority  of  Mr. 
Godlee,  who  has  done  miTch  to  introdnce  this  operation  into  English 
sm'gery,  and  who  has  had  much  practical  experience  at  the  Brompton 
Hospital.  This  operation  will  be  the  best  where  the  patient  is  in  good 
condition,  and  the  surgeon,  having  had  experience,  can  operate  rapid!}'. 

The  hasmorrhage,  which  is  free  and  by  no  means  a  light  matter  in 
man}'  of  these  patients,  should  be  effectively  controlled  by  the  applica- 
tion of  Spencer  Wells's  forceps  and  thoroughly  applied  sponge-pressure. 
Any  that  is  especialh^  difficult  to  arrest  will  cease  as  soon  as  the  pieces 
of  ribs  are  removed  and  the  cut  intercostal  arteries  clamped. 

In  the  other  case,  where  several  incisions  and  smaller  flaps  are  made 
use  of,  small  incisions  being  made  at  right  angles  to  the  long  ones,  and 
flaps  of  skin  and  fascia,  parallelogram  in  shape,  raised,  the  nmscles  are 
then  peeled  off"  each  rib  with  a  blunt  dissector  or  slightl}'  curved  elevator. 
Whichever  method  is  employed,  care  must  now  be  taken  to  leave  the 
periosteum  on  the  rib  (the  only  safe  guide  being  not  to  strip  off"  all  the 
muscles),  and  by  no  means  to  detach  it.  If  it  be  left  behind,  it  will 
throw  out  callous  material,  which  will  be  as  unyielding  as  the  bones 
removed.  The  elevator  is  then  slipped  under  the  rib,  run  along,  close 
to  its  posterior  aspect,  to  one  limit  of  its  bared  surface,  and  the  rib 
divided  here  either  with  a  narrow  strong-backed  saw — an  osteotomy 
saw  or  a  Fergusson's  jaw-saw  answers  the  purpose  excellently — or  with 
cutting-forceps.  The  rib  being  then  raised  up  when  cut,  is  divided 
again  at  a  corresponding  spot,  and  as  many  as  is  desirable  treated  in 
the  same  way.  Each  piece  of  rib  should  show  clean-cut  surfaces  at 
either  end,  and  be  covered  with  periosteum.  Throughout  the  operation 
the  surgeon's  finger  should  keep  him  accurately  informed  as  to  the 
limits  of  the  cavit}^,  especially  when  he  approaches  these  in  dividing 
the  ribs. 

Schede  removes  as  much  as  possible  of  the  thickened  pleura  which  is 
now  exposed,  and,  with  it,  any  periosteum  and  intercostal  muscles  which 
have  been  left  behind.  Some  square  inches  of  this  may  be  taken  away 
without  fear  of  serious  hasmorrhage,  if  it  be  snij^ped  through  gradually 
with  curved  blunt-pointed  scissors,  the  vessels  met  with  being  easily 
secured  as  they  are  divided. 

The  cavity  may  now  be  thoroughly  explored  ^\■ith  the  fingei"  or  a  soft 
catheter.  If  foetid,  or  lined  with  ill-formed  lymj)!!,  it  may  be  gently 
scraped  out  with  a  shar})  spoon,  great  care  being  taken  when  this  comes 
in  contact  with  important  parts,  such  as  the  pericardium,  root  of  the 
lung,  &c.  Iodoform  or  Jeyes'  dusting  powder  should  be  blown  in,  and, 
where  there  is  much  foetor,  the  ends  of  the  gauze  strips  with  which  the 
cavity  is  plugged  should  be  wrung  out  of  turpentine.  Drainage-tubes 
are  then  inserted,  if  needful,  and  if  a  large  flap  has  been  raised,  this  is 
secured  in  situ  with  a  few  points  of  sutvire.  If,  on  the  other  hand, 
multiple  small  flaps  have  been  raised,  no  sutures  should  be  inserted, 
as  primar}'  union  cannot  take  place,  and  discharges  might  be  pent  up. 

The  wound,  at  the  bottom  of  which  probably  lies  the  lung  covered 
over  only  with  visceral  pleura,  is  lightly  filled  with  strips  of  antiseptic 
gauze  or  boracic  acid  lint  and  salicylic  wool  or  carbolised  tow  retained 
with  a  many-tailed  bandage.  If  strict  precautions  are  taken  by  cleans- 
ing  the    instruments,    irrigating    carefully,   and    keeping   the    wound 
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covered  with  carbolised  lint  wiienever  i)racticable,  asepsis  will  be  pre- 
served.    All  sources  of  chill  and  shock  should  be  avoided. 

With  reaard  to  the  date  at  which  ribs  should  be  partially  re- 
sected in  long-standing  cases  of  empyema,  most  surgeons  who  have 
seen  much  of  these  troublesome  cases  will,  1  think,  agree  that  the 
operation  should  be  performed  as  soon  as  the  natural  powers  of  oblitera- 
tion are  at  a  standstill,  care  being-  taken  that  the  patient  has  recovered 
from  the  effects  of  the  first  operation,  and  perhaps  recruited  his  strength 
at  the  seaside. 

Estliinder.  who  first  introduced  this  operation,  advises,  on  the  other 
hand,  that  the  operation  should  not  be  made  use  of  too  earh%  as  he 
considers  it  essential  that  the  two  layers  of  pleura  should  be  changed 
into  thick,  firm  connective  tissue  for  the  operation  to  succeed.  Thus 
an  interval  of  about  six  months  after  the  formation  of  the  empyema 
would  seem,  according  to  this  view,  to  be  the  proper  time  for  resection 
of  ribs ;  but,  on  the  other  hand,  too  unyielding  a  condition  of  the  chest 
walls,  too  thick  a  layer  of  scarred  pleura  and  pyogenic  membrane,  are 
conditions  not  to  be  waited  for. 

C.  Wound  of  Intercostal  Artery. — When  haemorrhage  from  one  of 
these  vessels  cannot  be  otherwise  dealt  with,  removal  of  a  rib  will  give 
much  readier  access  to  the  spot,  and  a  ligature  will  arrest  the  bleeding 
far  more  satisfactorily  than  the  ingenious  devices  mentioned  in  the 
text-books. 

D.  For  Femoral  of  Gron-ths. — An  attempt  may  be  justifiably  made  to 
remove  a  growth  arising  from  the  ribs  if  the  following  conditions  are 
favourable.  The  growth  should  be  of  moderate  size,  not  involving 
parts  of  more  than  four  ribs  ;  its  history  should  be  a  slow  one  ;  its  out- 
line should  be  nodulated,  well  defined,  and  its  surface  hard,  pointing  to 
a  chondroma  or  osteo-chondroma.  the  skin  over  it  thinned,  perhaps,  but 
not  infiltrated.  There  should  be  no  diilness  in  the  neighbourhood  of 
the  growth,  the  breath  sounds  should  be  normal,  and  there  should  be 
no  enlargement  of  the  axillaiy  or  the  inguinal  glands.  The  following 
is  a  successful  case  : 

Zariibin.  of  Kharkov,  relates  (^Trans.  of  the  KJutrlwv  Universiti/  Society,  1891,  Supple- 
ment  to  Brit.  3Ied.  Jonrn.,  Aug.  i,  1891)  the  case  of  a  youug  Cossack,  who  sought  his 
advice  for  a  steadilj' -growing  and  occasionally  painful  tumour  of  seven  years'  standing. 
It  measured  21  centimetres  horizontally,  and  19  vertically,  occupying  the  right  side  of 
the  chest  between  the  nipple  and  the  post-axillary  line  from  the  sixth  to  the  ninth  rib. 
The  new  growth  was  hard,  nodulated,  immovable,  and  non-adherent  to  the  skin.  The 
integuments  over  it  were  thinned  but  otherwise  normal,  and  the  nearest  lymphatic 
glands  apparently  unaffected.  An  osteo-chondroma  of  the  thoracic  wall  was  diagnosed. 
The  huge  mass  was  removed,  together  with  the  involved  portions  of  the  seventh,  eighth, 
and  ninth  ribs.  The  gap  left  in  the  chest  measured  17  centimetres  in  a  horizontal,  and 
16  in  a  vertical  direction.  On  opening  the  thoracic  cavity  the  lung  collapsed,  but  only 
partially,  owing  to  pleural  adhesions  around  the  periphery  of  the  new  growths.  No 
serious  respiratory  or  cardiac  disturbances  occurred,  and  the  haemorrhage  Avas  only 
trifling.  The  cavity  was  gently  cleansed  with  gauze  soaked  in  a  i  per  cent,  solution  of 
boracic  acid,  and  the  skin  wound,  conical  in  shape,  closed.  The  growth,  much  larger 
than  an  adult  head,  weighed  over  6  lbs.  For  the  first  two  days  the  patient  was  much 
collapsed  and  cyanosed,  and  suffered  from  agonising  cough  and  obstinate  vomiting. 
The  healing  of  the  wound  was  complete  in  two  mouths.  The  author  alludes  to  ten 
other  cases  of  resection  of  the  thoracic  wall  for  new  growths,  of  which  six  recovered, 
while  four  died. 
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The  following  are  cases  unsuitable  for  operation : 

Seydel,  of  Munich,  roiwrts  QCctitr.  f.  Cklr.,  No.  51,  1890)  a  case  of  sarcoma  of  the  ribs 
ill  a  man,  aged  22,  which  dated  from  an  injury  and  grew  rapidly.  At  the  operation 
the  growth  was  found  to  have  extended  to  the  liver.  It  soon  recurred  in  situ,  and  the 
patient  died  a  little  later  with  secondary  deposits  in  lungs  and  liver. 

Dr.  Park,  of  Builalo  QLnn.  of  Sur^/.,  1888,  p.  254),  relates  a  case  in  which  he  removed 
part  of  the  chest  wall  for  a  sarcoma.  This  was  secondary  to  a  small  round-cell  sarcoma 
of  the  leg,  for  which  amputation  through  the  knee-joint  had  been  successfully  per- 
formed. The  growth  was  about  the  size  of  a  hen's  egg,  a  little  above  and  to  the  outer 
side  of  the  left  nipple,  fixed,  and  tender ;  the  skin  over  it  was  movable,  and  no  enlarged 
glands  could  be  made  out.  There  was  no  dulness  on  percussion  in  the  neighbourhood 
of  the  growth,  the  chest  expansion  was  normal,  and  on  careful  auscultation  no  difference 
could  be  detected  in  the  sounds  of  the  two  lungs. 

At  the  operation,  by  a  crucial  incision,  flaps  were  turned  back,  and  four  ribs — fourth, 
fifth,  sixth,  and  seventh — were  found  to  be  involved,  necessitating  the  removal  of  part 
of  the  chest  wall  some  5  inches  in  length  by  3^  in  width.  Numerous  sarcomatous 
nodules  were  scattered  throughout  the  left  lung.  Towards  the  close  of  the  operation 
the  pulse  was  140  and  very  weak,  the  respirations  30  but  regular  in  rhythm,  and  there 
was  slight  cyanosis  of  the  face.  Save  for  great  pain,  the  patient  did  well  for  a  few 
days,  but  sank  at  the  end  of  the  week.  At  the  necropsy  the  cavity  of  the  left  pleura 
was  found  filled  with  a  bloody  serum  free  from  odour.  The  lung  was  soft  and  tore 
easily.     Both  lungs  were  studded  with  sarcomatous  nodules. 


CHAPTER  III. 
OPERATIONS  ON  THE  LUNG. 

Operative  interference  may  be  required  in  the  following  conditions : — 
(l)  Xon-tnberculous  abscess  of  the  Inng;  (2)  Gangrene  of  the  lung; 
(3)  Hydatid  disease  ;  and  (4)  Bronchiectasis.  Operations  have  also 
been  undertaken  in  cases  of  tuberculous  disease  of  the  lung.  In  some 
instances  abscess  cavities  have  been  opened  and  drained ;  in  others  the 
diseased  apex  of  the  lung  has  been  removed  with  the  knife  or  cautery. 
These  procedures  have,  however,  been  attended  with  results  so  unsatis- 
factory that  they  cannot  be  recommended  unless  possibh'  under  very 
exceptional  circumstances. 

The  following  statistics,  published  by  Trzebicki  in  1892,  will  give  a 
general  idea  of  the  results  and  prognosis  in  cases  of  the  above-mentioned 
diseases  : — 

1.  Simple  Abscess  of  the  Lung:  42  operations. 

14  complete  recoveries. 

3  recoveries  with  fistula. 
24  deaths. 

I    result  uidvuown. 

2.  Gangrene  of  the  Lung  :  24  operations. 

7  complete  recoveries. 

I   recover}'  with  fistula. 

1  not  yet  healed. 
13  deaths. 

2  result  unkno^\  n. 

3.  Hydatid  Disease  :  45  operations. 

37  complete  recoveries. 
I   recovery  with  fistula. 
6  deaths. 
I   result  unknoA\n. 

4.  Bronchiectasis  :   1 2  operations. 

No  complete  recoveries. 
I   not  yet  healed. 

8  deaths. 

3  result  unknown. 

In  considering  the  above  figures  the  high  rate  of  mortality  in  these 
diseases  when  no  operation  is  performed  should  be  borne  in  mind.  For 
instance,  the  mortality  from  gangrene  of  the  lung  when  left  to  itself  is 
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75—80  per  cent.  (Paget,  Surgery  of  the  Chest),  whereas  the  mortality 
calculated  from  Trzebieki's  figures  is  54  per  ceut.  Moreover,  recent 
statistics  show  far  better  results  after  operation  for  gangrene.  Reclus 
gives  14  cases,  with  1 1  cured,  i  improved,  and  2  deaths — a  mortality, 
therefore,  of  only    14  per  cent. 

Where,  from  the  symptoms  and  physical  signs,  a  probable  diagnosis 
of  localised  abscess,  bronchiectasis,  circumscribed  gangrene,  or  hydatid 
cyst  has  been  arrived  at,  puncture  with  a  fine  exploring  needle  is  the 
best  means  of  ascertaining  whether  further  surgical  procedure  is  justifi- 
able. This,  however,  should  not  be  undertaken  unless  preparations  for 
immediate  operation  have  been  made  ;  and  this  applies  particularly  where 
hydatid  cyst  is  suspected,  for  in  these  cases  leakage  of  hydatid  fiuid  has 
been  known  to  set  up  violent  inflammation  both  of  the  lung  and  pleura. 

liy  means  of  puncture  in  one  or  more  places,  not  only  may  the  pus  or 
fluid  be  found,  and  the  cavitv  thus  localised,  but  valuable  information 
with  regard  to  the  presence  of  adhesions  between  the  lung  and  the 
pleura  may  be  obtained ;  for  if  the  needle  does  not  oscillate  synchronously 
with  the  movements  of  respiration,  adhesions  are  certainly  present. 
On  the  other  hand,  the  exploring  needle  will  fail  where  the  cavity  is 
deeply  placed,  and  also  when  the  cavity  is  empty  owing  to  recent 
expectoration  of  its  contents,  or  again,  where  the  cavity  only  contains 
thick  pus.  Moreover,  Mr.  Godlee's  words  {Lancet,  1887,  vol.  i.  p.  459) 
on  this  point  should  be  remembered  ;  he  says,  "  It  is  impossible  to 
penetrate  the  lung  with  Siuy  amount  of  accuracy  or  definiteness,  because 
it  recedes  before  even  the  sharp  point  of  a  needle." 

Operation. — The  antesthetic  should  be  given  slowly  to  avoid  cough- 
ing, and  the  patient  kept  on  his  back  as  much  as  possible — these  two 
precautions  being  intended  to  prevent  fluid,  coughed  out  of  the  cavity, 
dangerously  obstructing  the  bronchi.  Chloroform  or  the  A.  C.E.  mix- 
ture should  be  the  ansesthetic  chosen  in  these  cases,  in  order  to  avoid 
the  coughing  and  congestion  produced  by  ether. 

Taking  the  needle-puncture  as  a  guide,  an  incision  three  inches  long 
is  then  made  over  the  middle  of  the  rib  nearest  to  the  puncture.  This 
incision  goes  down  directly  on  to  the  bone.  The  periosteum  is  now 
divided  over  the  exposed  area  of  rib,  and  separated  from  the  bone  by 
meahs  of  a  slightly  curved  raspatory,  care  being  taken  to  thoroughly 
detach  the  periosteum  from  the  deep  aspect  of  the  rib.  The  portion  of 
rib  thus  exposed  is  now  divided  in  front  and  behind  with  cutting-forceps 
or  saw,  and  removed.  The  pleura  is  now  carefully  exposed  by  incision 
of  the  periosteum,  and  the  question  of  the  presence  or  absence  ot 
adhesions  determined.  If  no  thickening  of  the  pleura  is  found,  and  the 
lung  can  be  seen  freelj'  moving  beneath  it,  means  must  be  taken  to 
shut  off  the  pleural  cavity  before  the  lung  cavity  is  opened.  Absence 
of  adhesions,  however,  will  only  be  found  in  aciite  conditions,  and  even 
then  quite  rarely.  The  best  treatment  under  such  circumstances  is  to 
suture  the  lung  and  pleura  together  over  a  small  oval  area,  and  wait 
forty-eight  hours  before  completing  the  operation.  This  is  most  satis- 
factorily and  easily  accomplished  by  the  method  of  Roux,  which  I 
give  in  his  own  words  as  translated  by  Paget  :  "  Having  incised  the 
intercostal  muscles,  exposed  the  pleura,  and  seen  the  lung  moving  freely 
beneath  it,  I  sutured  the  two  layers  of  pleura  together  all  round  the 
wound,  catching  up  the  lung  tissue  with  a  curved  needle  as,  during 
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each  iuspiratiou,  it  came  forward  into  the  wound.  But  instead  of 
simply  putting  separate  points  of  suture  here  and  there,  and  thus 
leaving  ga])S  which  might  admit  air,  1  did  what  the  women  in  m\-  part 
of  the  country  call  '  suture  a  arriere-point ' :  the  needle  is  passed  through 
the  pleura,  picks  uj)  the  lung,  and  comes  out  again  through  the  pleura  ; 
then  it  is  put  through  again  between  the  points  of  entrance  and  exit, 
picks  up  the  lung  again,  comes  out  in  front  of  the  first  point  of  exit,  and 
so  on  ;  thus  you  can  get  a  continuous  suture  all  round,  and  finish  by 
tj'ing  the  two  ends  together.  It  keeps  the  two  layers  of  pleura  in 
perfect  apposition,  and  yet  there  is  no  dragging  on  it ;  so  that  you 
avoid  the  little  lacerations  and  gaps  that  you  get  with  an  interrupted 
suture." 

The  next  step  in  the  operation  consists  in  opening  the  cavity  in  the 
lung.  This  is  best  done  with  a  medium-sized  trocar  and  cannula,  the 
opening  so  made  being  dilated  with  dressing- forceps.  The  finger  is 
then  gently  inserted  to  ascertain  whether  am*  dead  cast-off  lung  tissue, 
or,  in  the  case  of  an  abscess,  a  foreign  bod}',  is  present. 

A  full-sized  drainage-tube  (soft,  for  fear  of  hfemorrhage  from 
friction  and  ulceration)  should  be  insei'ted,  and  sufficient  anti- 
septic dressings  (iodoform  or  sal  alembroth  gauze  with  salicylic  wool) 
applied. 

HEemorrhage  is  not  commonly  met  with  after  puncturing  the  lung, 
as  this  is  probably  solidified  and  altered  round  the  abscess  cavity.  If  it 
be  severe,  the  cavity  must  be  plugged  with  aseptic  gauze  wrung  out  of 
turpentine.  When  any  rotten  lung-tissue  has  been  removed  with  the 
finger,  hgemorrhage  is  to  be  expected. 

If  the  cavity  be  due  to  an  hydatid,  the  cyst  wall  may  perhaps  be 
expelled  when  coughing  is  set  up  by  the  incision  of  the  cavity.  If  it 
does  not  so  come  away,  it  should  be  removed,  if  this  can  be  effected 
without  setting  up  heemorrhage.  A  good  instance  of  how  large  cavities 
in  the  lungs  may  be,  when  due  to  this  cause,  is  given  by  a  case  of  Dr. 
Fenger's  (Lond.  Med.  Becord,  1881,  p.  327),  in  which  he  successfully 
operated  by  an  incision  in  the  third  space  (through  adherent  pleura), 
for  a  gangrenous  hydatid  cavity  in  the  right  lung,  reaching  from  the 
second  to  the  fifth  rib,  and  from  the  sternum  to  the  posterior  axillary 
line. 

After-treatment. — The  cavity  should  be  syringed  out  with  a  i  in  50 
solution  of  carbolic  acid  till  foetor  disappears,  and  then  wdth  thymol 
lotion.  If  foetor  is  obstinate,  gentle  plugging  with  gauze  wrung  out  of 
turpentine  should  be  tried.  The  drainage-tube  must  be  retained  until 
the  cavity  has  almost  completely  closed — i.e.,  until  the  discharge  has 
almost,  and  the  expectoration  has  quite,  stopped.  If  the  tube  be 
removed  too  early,  refilling  of  the  cavity,  with  return  of  fever,  nausea, 
expectoration,  &c.,  is  certain.  Moreover,  as  the  external  opening  tends 
to  close  before  the  cavity  is  obliterated,  any  foul  remaining  matter  which 
does  not  escape  may  be  drawn  into  the  bronchi  and  set  up  diffuse 
bronchitis  and  broncho-pneumonia. 

The  general  health  must  be  sustained,  and  every  attempt  luade  to 
secure  fresh  air,  whether  in  the  patient's  room,  or  by  getting  him  as 
soon  as  possible  into  another  room,  and  oat  of  doors. 

Even  if  the  operation  does  not  save  life,  it  may  make  the  remainder 
much  more  comfortable  both  to  the  patient  and  his  friends. 
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Dangers  and  Difficulties  in  Opening  a  Lung  Cavity. 

1.  Dyspnoea,  coughing,  and  choking  expectoration  with  the  anaes- 
thetic (p.  700). 

2.  Pleural  adhesions  absent  (p,  700),  or  so  soft  that  they  easily  break 
down,  the  lung  thus  being  pushed  away  from  the  ribs  (Godlee). 

3.  Missing  the  cavity  and  damaging  healthy  lung-tissue.  This  is  best 
avoided  by  careful  preliminar}^  use  of  an  aseptic  fine  trocar  or  large 
morphia-needle. 

4.  Getting,  as  a  resiilt  of  the  operation,  diffuse  broncho-pneumonia, 
pleurisy,  or  pleuro-pneumonia,  in  the  lung  operated  on  or  its  fellow. 

5.  Severe  hgemorrhage,  causing  much  trouble,  owing  to  the  hosmo- 
ptysis  with  the  anfiesthetic  (Godlee),  and  later  on  setting  up  septic 
inflammation  of  the  lung. 

6.  Finding  a  large  branching  cavity,  with  numerous  caverns,  difficult 
or  imjoossible  to  drain. 

7.  If  the  bronchi  are  dilated  and  contain  fluid  similar  to  a  cavity,  this 
may  be  drawn  from  a  bronchus  by  preliminary  puncture.  This  is  then 
mistaken  for  a  cavity,  and  cut  down  upon. 

8.  A  cavity  near  the  large  vessels  at  the  root  of  the  lung. 

9.  Much  consolidation  of  the  lung  tissue  over  the  cavity. 

10.  As  a  result  of  the  operative  interference,  secondary  rapid  sloughing 
and  gangrene  of  the  lung  may  follow. 

This  seems  to  have  happened  in  an  interesting  case  reported  by  Dr. 
J.  Smith,  of  Halifax  {Lancet,  1880,  vol.  ii.  p.  86).  Decided  relief  and 
improvement  followed  on  the  opening  of  what  was  apparently  a  large 
cavity,  but  death  took  place  in  about  a  fortnight.  The  conclusions  with 
which  Mr.  Godlee  (hancet.  1887,  vol.  i.p.  718)  sums  up  his  most  valuable 
lectures  on  this  obscure  and  difficult  subject  may  be  quoted  here : — 

"  I.  Gangrenous  cavities  should  always  be  sought,  and.  if  possible,  opened ;  and  the 
prognosis,  if  the  operation  be  successful,  is  not  bad.  2.  The  same  maybe  said  in  regard 
to  abscesses  caused  by  the  rupture  of  purulent  collections  from  other  parts  into  the 
lung,  at  least  as  regards  the  pulmonary  complication.  3.  Abscesses  connected  with 
foreign  bodies  must  be  opened,  and,  if  the  body  be  not  found,  it  must  be  remembered 
that,  if  of  any  considerable  size,  it  probably  lies  pretty  near  the  middle  line.  If  pos- 
sible, these  cases  shouLl  be  treated  early  by  tracheotomy  and  incision.  4.  Bronchiectatic 
cavities,  when  single  (a  very  rare  condition),  will  be  cured  by  operation.  When  multiple 
(a  very  common  condition)  they  offer  but  small  chance  of  relief  by  our  present  surgical 
methods.  Still,  for  the  reasons  stated,  an  attempt  may  be  made  to  open  the  main  one, 
if  such  is  to  be  found,  but  only  if  the  pleura  has  been  ascertained  to  be  adherent. 
5.  Tubercular  cavities  should  only  be  opened  in  cases  where  the  cough  is  harassing, 
and  the  cavity  single.  Injections  may  be  used  to  relieve  symptoms,  but  cannot  be 
expected  to  be  curative." 


CHAPTER    IV. 

TAPPING  OR   INCISING   THE   PERICARDIUM. 
SUTURE   OF   WOUNDS   OF   THE   HEART. 

TAPPING    OR    INCISING    THE    PERICARDIUM. 

Indications. 

1.  When  a  pericardial  effusion  has  resisted  jirevioiis  treatment,  and 
signs  of  cardiac  distress  are  increasing. 

2.  When  there  is  a  steady  increase  of  prsecordial  dnbiess. 

3.  When  the  heart-beat  and  pnlse  are  becoming  feeble. 

4.  When  cyanosis,  dyspnoea,  and  epigastric  distress  are  present. 

5.  When  the  effusion  persists,  when  it  is  accompanied  by  oedema, 
rigors,  and  pyaemia,  -when  it  occurs  in  a  much  weakened  patient  as 
part  of  pyaemia,  the  fluid  is  probably  purulent.* 

Tlie  most  suitable  place  for  puncture  is,  in  ordinary  cases,  the  fifth 
left  intercostal  space,  about  one  inch  from  the  edge  of  the  sternum,  so  as 
to  avoid  both  the  internal  mammary  artery  and  the  pleura,  the  instru- 
ment being  a  trocar  and  cannula,  with  or  without  aspiration  according 
to  the  facility  with  which  the  fluid  flows.  A  pint  of  serum,  and  in 
many  cases  over  a  pint,  has  been  removed.  The  withdrawal  of  a 
much  smaller  amount — viz., three  or  five  ounces — has  been  followed  by 
recovery.f 

Dr.  Goodhart  points  out  to  me  that  the  position  of  election  is  still  an 
open  question,  each  case  calling  for  a  decision  by  itself.  In  Dr.  West's 
collection  of  cases  (loc.  supra  dt.)  the  following  sites  of  puncture  are 
mentioned : — In  thirt}",  the  fifth  space ;  in  twenty,  the  fourth ;  in 
three,  the  sixth ;  in  three,  the  third ;  in  one,  the  seventh ;  in  one,  the 
eighth ;  and  in  three,  the  third  or  fifth  right  space.     Apart,  however, 

*  In  Dr.  West's  case  (^Med.-Chir.  Trans.,  vol.  Ixvi.  p.  266),  treated  successfully,  first  by 
tapping  and  then  by  free  incision,  there  were  no  rigors  or  sweating,  but  cEdema  of  the 
chest  walls,  most  marked  over  the  precordial  region,  was  present.  So,  too,  in  a  patient 
of  Prof.  Eosenstein's,  a  boy  aged  10.  with  a  large  purulent  pericardial  effusion,  the 
temperature  was  hardly  above  normal,  and  there  was  no  cedema. 

f  With  regard  to  the  amount  to  be  withdrawn,  Dr.  Stewart  (^Eilin.  Med.  Joiirn., 
Aug.  1885)  thinks  that,  if  serous  fluid  is  found,  aspiration  should  be  made  use  of, 
but  only  enough  withdrawn  to  give  relief.  He  points  out  that  it  is  a  sound  rule,  in 
dealing  with  vital  organs,  that  only  a  minimum  amount  of  interference  should  be  had 
recourse  to,  and  that  this  is  especially  necessary  in  cases  which  threaten  pulse-failure. 
The  tapping  should  be  repeated  rather  than  too  much  fluid  be  drawn  off  at  once. 
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from  exceptional  cases,  the  site  usually  chosen  is  the  fourth  or  fifth  left 
space,  one  inch  from  the  sternum ;  thus  both  the  pleura  and  the  internal 
mammary  ai'tery  are  avoided. 

A  preliminary  puncture  having  been  made  with  a  scalpel,  the  trocar — 
in  the  case  of  serum,  a  hydrocele  trocar  ^^'ill  prolDably  be  sufficient — scru- 
pulously clean,  should  be  steadily  pushed,  with  antiseptic  precautions, 
for  if  or  2  inches  through  the  chest  wall,  and  at  a  right  angle  to  it. 
The  trocar  should  then  be  removed,  and,  if  fluid  does  not  flow,  the  point 
will  probably  be  found  not  to  move  freely  in  a  cavity.  It  should  then 
be  pushed  cautiously  onwards,  and  its  point  at  once  sheathed  if  it  is  felt 
to  touch  against  a  soft  obstacle. 

On  the  fluid  ceasing  to  flow,  the  puncture  should  be  closed  with 
collodion  and  iodoform. 

Dr.  West  thinks  (loc.  siqwa  clt.)  that  paracentesis  pericardii  may 
be  performed  with  advantage,  not  only  in  the  pericardial  effusions 
of  rheumatic  or  primary  origin,  but  also  in  those  which  occur  in  the 
later  stages  of  general  dropsy,  if  it  should  appear  that  the  fluid  in  the 
pericardium  is  adding  to  the  difficulties  under  which  the  heart  is 
placed.  According  to  the  cases  which  he  has  collected,  with  one  ex- 
ception,* all  the  patients  were  much  relieved  by  the  removal  of  even  a 
small  amount  of  fluid,  and  many  recovered  completely  who  would 
probably  have  died  if  the  operation  had  not  been  performed. 

The  co-existence  of  effusion  into  the  jileura?  and  peritoneal  cavitj^  in 
many  of  these  cases  must  be  remembered. 

If  pus  is  pi'esent  the  case  must  be  treated  b}'  free  incision.  An 
anaesthetic  having  been  given ,t  the  trocar  is  taken  as  a  guiding  director, 
and  a  narrow,  sharp-pointed  bistouiy  carefully  thrust  in  by  its  side  ; 
the  opening  is  then  further  dilated  with  dressing-forceps  or  a  blunt- 
pointed  bistoury,  care  being  taken  to  keep  the  internal  opening  into 
the  pericardial  sac  free.  A  soft  drainage-tube  should  next  be  inserted, 
and,  when  all  the  pusij:  that  will  come  away  has  escaped,  antiseptic 
gauze  dressings  should  be  applied. 

As,  however,  the  proximity  of  the  costal  cartilages  to  one  another 
will  only  allow  of  the  introduction  of  a  small-sized  drainage-tube,  it  is 
wiser  to  resect  one  inch  of  the  fifth  costal  cartilage.  This,  while  only 
very  slightly  increasing  the  length  of  time  occupied  by  the  operation, 
will  allow  of  the  insertion  of  a  large  drainage-tube,  and  thus  free  and 
efficient  drainage  will  be  ensured. 

During  the  first  few  days  after  the  operation  the  drainage  of  the 
cavity  may  be  materially  assisted  by  keeping  the  patient  on  his  face  as 
much  as  possible. 


*  In  this  case,  No.  51  in  Dr.  "West's  list,  death  took  place,  five  minutes  after  the 
puncture,  from  hfemorrhage  into  the  pericardium  following  injury  to  the  right  ventricle. 
But  in  another  case,  No.  29.  the  patient  died  two  hours  after  the  operation,  the  left 
pleura  being  found  to  contain  air  and  blood,  the  latter  coming  from  a  puncture  in  the 
heart. 

t  Chloroform  will  perhaps  be  the  wisest,  especially  if  pleural  effusion  co-exists,  on 
account  of  the  greater  struggling  with  ether.  Punctures  for  cocaine  injection  will  be 
painful,  and  very  likely  futile. 

:;;  In  Dr.  West's  case,  a  boy  aged  16,  this  was  estimated  at  two  quarts.  If  the  pus 
is  foul,  but  not  otherwise,  the  cavity  should  be  syringed  out  with  dilute  carbolic  acid  or 
mercury  perchloride  solution. 


SUTURE    OF    WOUNDS    OF    THE    HEART.  705 

Causes  of  Failure. 

1.  The  heart  i'aity  or  dilated.  These  changes  may  come  on  very 
rapidly. 

2.  Pysemia  and  septicaemia. 

3.  Co-existino-  effusions  into  pleurae  and  peritoneal  cavity. 

4.  (Edema  of  lung.  Evidence  of  this  should  be  most  carefully 
watched  for.  This  proved  fatal  in  the  case  of  a  patient  of  Dr.  Good- 
hart's,  a  young-  lady  of  14,  from  whose  pericardium  I  removed  forty- 
six  ounces  of  pus  by  an  incision  in  the  fifth  right  space,  a  little  outside 
the  sternum. 

5.  Co-existing-  diseases — e.(j.,  phthisis,  or  renal  disease. 


SUTURE    OF    WOUNDS    OF    THE    HEART. 

Apart  from  the  recoveries  that  have  taken  place  after  suture,  severe 
wounds  of  the  heart  have  been  almost  invariably  fatal.  Surgical  in- 
tervention has,  however,  undoubtedly  saved  a  considerable  number  of 
lives,  as  may  be  gathered  from  the  following  figures : — Loison  (Bevue 
de  Chirurgie,  1899,  Nos.  i,  2,  6)  collected  90  cases  of  wounds  of  the 
heart  by  cutting  instruments.  Of  72  cases  not  operated  upon,  71  died; 
of  18  cases  treated  by  operation,  10  recovered.  Again,  Hill  (Xeic  York 
Med.  L'ecord,  Dec.  15,  1900)  gives  17  cases  of  heart  suture.  7  of  which, 
or  a  percentage  of  41,  recovered. 

Wounds  of  the  heart  ma}^  be  either  penetrating  or  non-penetrating 
— the  great  majority  of  them  belonging  to  the  former  class.  The 
ventricles  are  more  often  injured  than  the  auricles,  and  the  right 
ventricle  more  commonly  than  the  left.  It  has  been  shown,  both  by 
experiments  upon  animals  and  by  the  operations  that  have  been  per- 
formed on  man,  that  interrupted  silk  sutures,  passed  deeply  into  the 
myocardium,  produce  perfect  h^mostasis.  The  sutures  should  be 
passed — as  recommended  by  Rehn,  quoted  by  Ware  (Annals  of  Stcrgerij, 
Oct.  1899) — during  diastole,  since  the  heart  sinks  back  during  systole 
into  the  pericardial  space. 

Various  methods  have  been  employed  in  exposing  the  heart  and 
pericardium,  the  plan  usually  adopted  being  to  turn  back  a  flap 
containing  skin,  muscles,  and  ribs,  or  even  a  part  of  the  sternum. 
Ninni,  quoted  by  Ware  (loc.  supra  cit.),  made  nse  of  the  following- 
method  in  a  nearly  successful  case,  and  recommends  it  as  the  result  of 
studies  on  the  dead  subject : — Incisions  are  made  along  the  left  side 
of  the  sternum  from  the  third  to  the  sixth  rib,  and  for  the  same  length 
in  the  mammary  line ;  joining  these,  a  horizontal  incision  is  made  in 
the  fifth  interspace.  The  third,  fourth,  and  fifth  ribs  are  divided  along 
the  lines  of  the  incisions,  and  a  flap  containing  skin,  muscles,  and  bone 
turned  upwards. 

The  following  account  of  a  successful  case  by  Parrozzani,  as  given  by 
Hill  (loc.  sujjra  cit.),  will  sufficiently  ilkistrate  the  steps  of  the  operation  : 

'•  Parrozzani,  iu  1897,  operated  upon  a  young  man  who  had  been  cut  three  times. 
Two  of  the  cuts  were  of  no  importance.  He  followed  his  assailant  thirty  steps,  and 
fell.  Five  hours  after  the  injury  he  was  carried  to  the  hospital,  where  it  was  found 
that  the  dagger  had  entered  the  seventh  left  intercostal  space  in  the  mid-axillary  line. 
His  general  condition  was  extremely  grave,  heart -beats  and  pulse  almost  imperceptible, 

45 


706  OPERATIONS    OX    THE    THORAX. 

and  respiration  rapid  and  superficial.  Immediate  intervention  without  an  anajsthetic 
was  decided  v;pon.  An  incision  through  the  soft  parts,  an  inch  and  a  quarter  from  the 
margin  of  the  sternum,  in  the  fourth  intercostal  space,  was  carried  for  a  distance  of  five 
inches  and  a  half,  then  it  descended  vertically  in  the  mid-axillary  line  as  far  as  the 
superior  margin  of  the  ninth  rib.  The  fifth,  sixth,  seventh,  and  eighth  ribs  were  cut 
through  in  the  mid-axillary  line  with  the  pleura.  The  musculo  osseous  flap  or  door  was 
raised,  with  the  cartilages  of  the  ribs  acting  as  the  hinges.  The  pleural  cavity  was  filled 
with  blood,  and  an  opening  one  inch  in  length  was  found  in  the  pericardium,  which  was 
subsequently  enlarged  to  two  inches  and  a  half.  There  was  very  little  blood  in  the 
pericardium,  because  the  injury  was  in  the  most  dependent  part,  and  the  blood  readily 
escaped  into  the  pleural  cavity.  A  wound  in  the  apex  was  observed,  three-quarters  of 
an  inch  in  length,  through  which  the  little  finger  was  passed  into  the  left  ventricle. 
This  served  the  double  purpose  of  checking  the  hjemorrhage  and  steadying  the  organ 
for  the  introduction  of  the  sutures.  Four  deep  silk  stitches  were  used,  not  touching  the 
endocardium.  Passing  the  needle  caused  violent  throbbing  of  the  heart.  The  pleura 
and  pericarditim  were  thoroughly  cleansed,  and  the  flap  was  sutured  in  position. 
Stimulating  hypodermic  injections  were  used,  and  hypodermoclysis  and  auto-trans- 
fusion practised.     The  operation  lasted  one  hour  and  a  quarter.     Recovery  resulted." 

In  the  majority  of  the  cases  the  wound  was  situated  in  front,  and  the 
pericardium  was  usually  found  to  be  distended  with  blood.  The  length 
of  time  between  the  injury  and  the  operation  has  varied  considerably  :  in 
a  successful  case  by  Rehn  it  was  more  than  twenty-four  hours  ;  in  a  case 
of  Giordano's,  in  which  the  left  auricle  was  sutured,  the  operation  was 
performed  within  half  an  hour  of  the  receipt  of  the  injury.  In  the 
majority  of  the  cases  some  hours  elapsed  before  the  operation. 
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ABBft,  use  of  rubber  tissue  to  prevent  adhesions  betwceu  scalp  and  dura  mater  after 

trephining  for  traumatic  epilepsy,  230 
ACLAND  (T.  D.),  case  of  cerebellar  abscess,  250 
Adam,  trephining  in  general  paralysis  of  the  insane,  300 
Adams,  operation  for  contracted  palmar  fascia,  22 
Affleck,  transfusion  in  pernicious  auEemia,  108 
Agnew,  operation  for  webbed  fingers,  20  ;  trephining  for  traumatic  epilepsy,  221,  225  ; 

surgical  interference  in  microcephalus,  297 ;    ligature   of  external  carotid,  597 ; 

aneurysm  of  internal  carotid,  606 
Alexander,  ligature  of  vertebrals  for  epilepsy,  610 
Allbutt  (T.  Clifford),  •■  scrofulous  "  glands  of  neck,  560 
Allingham  (H.  W.),  case  of  subdural  hsemorrhage,  217 
Amidon.  trephining,  206 

Anderson  (McCall).  case  of  thoracic  aneurysm  treated  by  galvano-puncture,  648 
Anderson  (W.),  operatiou  for  contracted  palmar  fascia,  22,  24 ;  tendon-lengtheuing, 

45  ;  (and  Makins).  method  of  cerebral  localisation,  273 
Anger,  distance-sutures  in  tenorraphy,  36 
Annandale.  excision  of  elbow-joint,  89 ;   injury  to  circumflex  arterj'-  in  excision  of 

head  of  humerus,  164  ;  suture  of  loosened  fibro-cartilage  of  mandible,  404  ;  division 

of  spinal  accessory,  572 
Arnott.  ligature  of  common  carotid  for  haemorrhage  from  wound  of  mouth,  588 
ASSAKI,  distance-sutures  in  uniting  tendons,  36 
AVELING,  method  of  transfusion,  modified  by  Cripps,  109;  method  of  passing  sutures 

in  cleft  palate  operations,  433 

Baker  (M.).  removal  of  tongue  by  ecraseur,  462 ;  ligature  of  common  carotid  for 
hemorrhage  from  suppurating  wound  of  tonsil,  588,  589 

Ball,  case  of  traumatic  aphasia  due  to  blood-clot,  279 

Ballance.  modified  Stiicke's  operation,  239,  240;  mode  of  finding  antrum,  242;  after- 
treatment  in  Stiicke's  operation,  246  ;  grafting,  247  ;  on  cereVjcllar  abscess,  250,  254  ; 
thrombosis  of  lateral  sinus,  257,  258 ;  case  of  cerebral  new  growth  removed  by 
operation,  283 ;  question  of  surgical  interference  in  cerebral  new  growths,  293 ; 
neurectomy  of  spinal  accessory,  572  ;  ligature  of  large  arteries,  628 

Banks  (Sir  W.  M.),  case  of  excision  of  upper  end  of  humerus  for  sarcoma,  157 ; 
treatment  of  nasal  polypi,  367 ;  ligature  of  occipital  artery  for  secondary 
haemorrhage  from  abscess,  578 ;  case  of  ligature  of  innominate  and  first 
part  of  subclavian,  635;  mortality  after  removal  of  breast  for  cancer,  651; 
results  of  removal  of  breast  for  cancer,  652 ;  question  of  removal  of  pcctoralis, 
656;  question  of  infecting  wound  with  cancer  from  an  exploratory  incision,  659; 
operative  interference  in  supra-clavicular  disease,  660;  work  done  in  cancer  of 
breast.  663  ;  method  of  dealing  with  supra-clavicular  deposits  adherent  to  brachial 
plexus,  682 

Bardenheuer,  ligature  of  innominate,  634 

Barker,  operation  for  ununited  clavicle,  186;  gravity  of  long-standing  otorrhoea, 
237  ;  abscess  in  brain,  248,  252,  254  ;  meningitis  after  otitis  media,  259  ;  frequency 
of  cancer  of  the  tongue.  448 ;  deep-seated  growths  in  neck,  555 

Barling,  cases  of  interscapulo-thoracic  amputation,  182 

Barr,  occasional  diflBculty  in  finding  mastoid  antrum,  242;  extra-dural  suppuration 
in  otitis  media.  259 

Barton  (J.),  removal  of  gummatous  lesions  of  skull  membranes,  2S8 

Barton  (J.  K.),  case  of  cesophagotomy  in  a  child,  564 

Barwell,  gunshot  wounds  of  skull,  260 ;  mortality  after  ligature  of  common  carotid 
for  aneurysm,  585;  treatment  of  aneurysm  of  common  carotid  by  pressure,  585; 
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ligature  of  common  carotid  for  aneurysm,  591.596,597;  ligature  of  first  part  of 
subclavian,  622 ;  ox-aorta  ligatures,  626 ;  diagnosis  of  aortic  and  innominate 
aneurysm,  639.  640;  operation  for  innominate  aneurysm,  641,  644 

Battle,  case  of  malignant  growth  of  frontal  bone,  195 ;  sarcoma  of  thyroid,  548 

Baudens,  excision  of  radius  and  ulna  in  military  sui-gery,  72 

Baum,  method  of  stretching  facial  nerve,  329 

Bazeau,  successful  cases  of  tracheotomy  in  infancy,  481 

Beach,  use  of  gold  foil  to  prevent  adhesions  between  scalp  and  dura  mater  after 
trephining  for  traumatic  epilepsy,  230 

Beatson,  oophorectomy  for  inoperable  cancer  of  the  breast,  6S3 

Beevor,  case  of  cerebral  new  growth  removed  by  operation,  283  ;  surgical  interference 
in  cerebral  new  growths,  293 

Bell  (J.),  amputation  of  wrist-joint,  60;  mode  of  arresting  hiBmorrhage  on  removal 
of  upper  limb,  182;  case  of  tubercular  lesion  in  brain,  287;  rhinoplasty,  359;. 
successful  tracheotomy  in  an  infant  of  seven  months,  481 

Bell  (Royes),  partial  excision  of  thumb,  12 

Benham,  veuEesection  in  pneumonia,  loi 

Bennett  (Hughes),  case  of  cortical  newlgrowth,  280 

Bennett  (Sir  W.  H.).  question  of  radical  cure  after  removal  of  breast  for  cancer  653 

BfeEAED,  removal  of  parotid  growth,  342  ;  operation  for  naso-pharyngeal  fibroma,  390 

Beegbr,  interscapulo-tlioracic  amputation,  177,  681 

Beegmann  (Y.),  removal  of  tuberculous  and  gummatous  growths  from  brain,  287 ; 
removal  of  growths  of  tonsil,  473 ;  malignant  disease  of  larynx,  509 

Beeey,  case  of  bronchocele  in  which  internal  jugular  was  abnormal,  540  ;  enucleation 
of  thyroid  adenomata,  543 

Bezeau.  successful  case  of  tracheotomy  in  an  infant,  48 1 

Bezold,  mastoiditis,  242 

BiDWELL.  excision  of  lupus,  336,  337 

Bigg  (H.),  stump  after  amputation  at  wrist-joint,  60 

Billroth,  treatment  of  fingers  flayed  by  machinery,  15  ;  partial  excision  of  elbow- 
joint,  95;  removal  of  shaft  of  humerus,  124,  166;  facial  paralysis  caused  by 
parotid  growths,  341  ;  best  time  for  operation  on  hare-lip,  405,  417  ;  ligature  of 
lingual  preliminary  to  removal  of  tongue,  457 ;  tracheotomy  preliminary  to 
laryngectomy,  522  ;  operation  in  case  of  bronchoceles,  530 ;  myxcedema  after 
removal  of  thyroid,  537  ;  tracheotomy  during  thyroidectomy,  542  ;  enucleation  of 
thyroid  adenomata,  543  ;  case  of  malignant  bronchocele,  548  ;  case  of  oesophagec- 
tomy,  566  ;  ligature  of  lingual  for  epithelioma  of  tongue,  578,  582 

BlECHEE.  case  of  laryngectomy,  512  ;  case  of  malignant  bronchocele,  549 

BlED  (of  Stockport),  removal  of  scapula,  172 

Blanc,  results  of  operations  for  microcephalus,  297 

Blasius,  restoration  of  lower  lip,  424 

BOECKEL,  method  of  excision  of  wrist,  50 

BouSQUET,  traumatic  aneurysm  of  forearm,  114 

BOWLBY.  case  of  intra-thoracic  cystic  bronchocele  causing  urgent  dyspnoea,  528 

Boyd  (Stanley),  case  of  interscapulo-thoracic  amputation,  181  ;  removal  of  naso- 
pharyngeal fibroma  by  temporary  resection  of  jaw,  392  ;  high  operation  for 
recurrent  cancer  of  breast.  682 ;  oophorectomy  for  inoperable  cancer  of  breast, 
683,  684 

Braatz,  Rontgen  rays  in  finding  buUet  in  brain,  268  ;  methods  of  raising  skull-flaps,  305 

Beadfoed,  transplantation  of  tendons  in  infantile  paralysis,  42 

Beaine,  position  of  patient  during  removal  of  adenoids,  370 

Beakenbeidge,  transfusion  in  pernicious  auasmia,  108 

Beamwell  (Byrom),  operation  in  cerebral  new  growths,  290,  291,  292 

Braun,  operation  in  malignant  bronchocele,  548 

Briggs,  cases  of  traumatic  epilepsy,  228,  229 ;  traumatic  aneurysm  of  internal 
carotid,  607 

Beistowe,  dyspnoea  from  different  conditions  causing  narrowing  of  air-passages,  501 

Broca,  drainage  of  lateral  ventricles,  302 

Beodie  (Sir  B.),  palliative  operations  in  malignant  disease  of  breast,  680 

Beonner,  method  of  closing  antrectomy  wound,  246 

Browne  (Lennox),  diagnosis  of  ulceration  of  larynx,  507 ;  partial  laryngectomy,  517 

Bruce  (A.),  localisation  of  cerebellar  disease,  251 

Bruce  (J.  Mitchell,  and  Bellamy),  case  of  growth  involving  brachial  plexus,  557 

BRtiNS,  plastic  surgery,  419  ;  restoration  of  lower  lip,  424 ;  case  of  malignant  bron- 
chocele, 548 

Bryant  (J.  D.),  flaps  in  plastic  surgery,  417;  ligature  of  external  carotid,  598,  603  j 
cirsoid  aneurysm  of  scalp,  600 

Bryant  (T.),  depressed  fracture  of  skull  in  early  life,  200  ;  tracheotomy  tubes,  486 ; 
bronchocele  causing  urgent  dyspnoea,  529 
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BtrcHANAX.  restoration  of  lowm-  lip.  423  ;  mortality  after  tracheotomy  for  (liplithcfia, 
481.  4S2.  4S3  ;  traelicotumy,  487 

BULLEN.  suppuration  of  sac  after  ligature  of  subclavian.  G20 

BuRGHAilD,  n-nioval  of  cervical  sympathetic,  575 

Burgh ARD  (ami  Watson  Chkynk),  operation  for  contracted  palmar  fascia,  26 

BURRELL.  operative  interference  in  recurrent  dislocation  of  humerus,  155;  ligature  of 
innominate.  O25 

Butcher,  ligature  of  railial  artery  wounded  at  tlu;  wrist,  63  ;  removal  of  ujjjjia-  jaw, 
3S1  ;  case  of  fibroma  of  neck.  555,  55C ;  ligature  of  common  carotid  for  cut 
throat.  583 

BUTLIN.  ])arotid  growths,  342;  operative  interference  in  bilateral  glioma  of  tiyeball, 
353 ;  removal  of  upper  jaw,  382,  383 ;  growths  of  lower  jaw,  395  ;  cures  after 
operation  for  tongue  cancer,  449;  removal  of  tongue  by  ecraseur,  463;  routine 
removal  of  glands  in  cancer  of  the  tongue,  466;  malignant  growths  of  tonsil,  469; 
malignant  growths  of  larynx,  509,  511  ;  laryngectomy,  513,  514,  515;  thyrotomy 
for  malignant  growths  of  larynx,  517,  518,  519  ;  value  of  operations  ou  larynx  for 
malignant  growths,  523  ;  operation  in  malignant  disease  of  thyroid,  548  ;  removal 
of  tooth-plate  by  oesophagotomy,  565 ;  oesophageal  pouches,  566,  567  ;  results  of 
removal  of  breast,  652;   operative  interference  in  supra-clavicular  disease,  660 

■Caddy,  traumatic  palmar  aneurysm,  30;  removal  of  inner  two-thirds  of  clavicle  for 

growth,  185 
Calado,  fatal  case  of  removal  of  Gasserian  ganglion,  325 
Callender,  case  of  injury  to  axillary  artery,  134 
Cameron,  injury  to  cerebral  sinuses,  199 
■Caponotto,  fatal  case  of  removal  of  Gasserian  ganglion,  325 
■Carless,  aortic  aneurysm  treated  by  distal  ligature,  644 
Carnochan,  neurectomy  of  superior  maxillary,  318 
Carr,  case  of  intubation  of  larynx,  496 

■Carter,  thoracic  aneurysm  treated  by  galvauo-puncture,  648 
Oaselli,  case  of  laryngectomy,  512;    innominate    aneurysm   treated  by  Macewen  s 

method,  647 
Cathcart,  method  of  finding  chief  cerebral  fissures,  273 
Champneys,  artificial  respiration,  493 

Chaupfard,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  574 
Chauvel,  restoration  of  upper  lip,  426 
Chavasse,  interscapulo-thoracic  amputation,  177,  181  ;  neurectomy  of  second  division 

of  fifth  nerve,  318;  case  of  oesophageal  pouch,  367 
Cheadle,  foreign  body  in  bronchus,  ^65 
Cheeyers,  method  of  removal  of  tonsil,  471 
Cheyne    (Watson),  reduction   of   dislocated   head   of   humerus  by   operation,    153; 

method  of  removal  of  scapula,  174  ;  drainage  of  lateral  ventricles,  302  ;  method  of 

rhinoplasty.  365 ;    recurrence  after  operations  for  tongue  cancer,  449 ;    Kocher's 

operation  for  removal  of  tongue,  461  ;  removal  of  growths  of  tonsil,  473,  474,  475  ; 

mortality  after  removal  of  breast,  651;   results  of  removal  of  breast,  652;  local 

recurrence  after  removal  of  breast,  653 ;  treatment  of  pectorals,  657 ;  operative 

interference  in  supra-clavicular  disease,  661 ;  Heidenhain-Stiles  operation,  663 ; 

exploratory  incision  before   removal  of   breast    condemned,   664 ;    incisions   for 

removal  of  breast,  664,  666 
Cheyne  (Watson,  and  Burghard),  operation   for   contracted  palmar  fascia,  26; 

Thiersch's    method    of    skin-grafting,     188;    temporary  ligature   of    nievi,   350; 

making  flaps  by  undermining,  418 
Chop  ART,  restoration  of  lower  lip,  423 

Church  (Sir  W.),  emphysema  from  foreign  body  impacted  in  oesophagus,  562 
CiNiSELLi,  aortic  aneurysm  treated  by  galvano-puncture,  648 

Clark  (Le  Gros).  depressed  fracture  of  skull  in  early  life,  200 ;  ligature  of  commou 
y-^'  carotid  for  stab  near  angle  of  jaw,  587 
Clark,  on  replacing  bone  after  trephining,  206 
Clarke  (Bruce),  excision  of  lupus,  337 
CLfeMOT,  operation  for  hare-lip,  411 

Clouston,  trephining  in  general  paralysis  of  the  insane,  300 
Clutton,   cases    of  endosteal    sarcoma   of  radius,   71;    erasion   of   elbow-joint,   97; 

neurectomy  of  second  division   of    fifth  nerve,  318,  319;   date  of  operation  for 

cleft  palate,  429  ;  treatment  of  thyroid  cysts,  551 
Coates,  injection  of  mevi  with  iodine,  350 
Cock,  oesophagotomy.  563 

Cocks,  mucus  in  tracheotomy-tubes  after  operation,  489 
Cockle,  distal  ligature  in  aortic  aneurysm,  644 
CODD,  intubation  of  larynx,  494,  497,  499 
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COEN,  lesions  in  traumatic  epilepsy,  228 

COHEX.  tracheotomy  tubes  iu  bronchi,  504,  505  ;  condition  of  patients  after  laryngec- 
tomy, 511  ;  laryngectomy,  516,  521 

COLEY,  value  of  operative  interference  in  supra-clavicular  disease  secondary  to  cancer 
of  breast,  661 

Collier,  successful  case  of  saline  infusion  in  collapse,  106 

Collins,  results  of  operative  treatment  of  cerebral  abscess.  248 

Continental  Surgeons,  results  of  trephining  for  traumatic  epilepsy,  224 

CONTE  (Le),  interscapulo-thoracic  amputation.  178 

Cooper  (Sir  A.),  trephining,  205  ;  attempted  ligature  of  first  part  of  subclavian,  621 

Cooper  (of  San  Francisco),  operation  in  cases  of  acromio-clavicular  dislocation,  187 

Copeman,  venaesection,  102 

Coppinger,  ligature  of  innominate,  624 

COUPER,  foreign  body  in  skull,  268 

CEfeDE,  myxoedema  after  removal  of  thyroid.  537 

Cripps,  modification  of  Aveling's  method  of  transfusion,  109;  hajniorrhage  from  stab 
near  angle  of  jaw,  587  ;  ligature  of  external  carotid,  597,  59S. 

Croft,  repair  by  granulating  tiaps.  419 

CUSACK,  case  of  ligature  of  subclavian,  620 

CzERNY,  method  of  teudon-lengthening,  35  ;  method  of  removal  of  growths  of  tonsil, 
472  ;  malignant  disease  of  larynx,  508  ;  oesophagectomy,  566 

Dana,  mortality  of  operations  for  microcephalus,  298 

Davies-Colley.  dislocation  of  finger,  difficulties  in  reducing.  14  ;  mode  of  excision  of 
u£evi,  344  ;  date  of  operation  for  cleft  palate,  429  ;  operation  for  cleft  palate,  437 

Davis  (G.  E..  of  Philadelphia),  removal  of  epicondyle  for  cubitus  varus,  96 

Dean,  method  of  exposing  chief  intracranial  complications  of  otitis  media.  254 

Delavan,  haemorrhage  after  removal  of  adenoids,  372 

Del£pine,  ligature  of  arteries,  630 

Delpech,  ligature  of  first  part  of  axillary  artery  before  amputation  at  the  shoulder- 
joint,  140 

Dendy,  linear  craniectomy  for  microcephalus,  297 

De  Morgan  (Campbell),  operation  on  spinal  accessory,  571 

Denonvillers,  partial  rhinoplasty,  366 

Dent,  ligature  of  arteries.  630;  Bcrger"s  amputation  in  recurrent  cancer  of  breast, 
681,  682 

Desquin,  method  of  tendon-grafting.  40 

Dessault,  restoration  of  Steno's  duct,  332  ;  cherry-stone  in  laiyngeal  ventricle,  503 

De  Vilbiss,  craniectomy  forceps,  308 

Dewes,  dyspnoea  in  bronchocele,  525 

Didot,  operation  for  webbed  fingers.  20 

DiEFFENBACH,  incision  for  removal  of  upper  jaw,  379;  restoration  of  lower  lip,  423  j 
restoration  of  mouth,  425 ;  restoration  of  upper  lip,  426 ;  operation  for  cleft 
palate,  436 

Dietrich,  ligature  of  vertebral  artery.  612 

DOBSON,  removal  of  both  upper  jaws,  400 

DOMINICK.  excision  of  elbow-joint  in  militarj^  surgeiy,  94 

DoKAN,  oophorectomy,  683 

Doyen,  hemici'aniectomy  in  microcephalus.  297 

Drobnik,  transplantation  of  tendons  iu  infantile  paralysis,  41 

Drummond,  cases  of  malignant  growth  of  skull,  192 

Dtjbreuil,  method  of  amputation  at  wrist-joint,  62 

Duncan  (J.),  spontaneous  disappearance  of  nsevi,  343  ;  electrolysis,  345 

DUPLAY.  method  of  tendon-anastomosis,  34 

Dupuytren,  contracted  palmar  fascia,  operation  for,  25  ;  fissured  fracture  of  skull, 
201 ;  haemorrhage  after  removal  of  naso-pharyngeal  fibroma,  385 

Durham,  cleft-palate  raspatories,  434;  tracheotomy  tubes.  486,548;  case  of  cherry- 
stone iu  laryngeal  ventricle,  503,  506 ;  haemorrhage  from  injury  to  common 
carotid,  584 

DUESDALE.  use  of  motors  in  craniectomy,  305 

Echeverria,  exostosis  in  traumatic  epilepsy,  225  ;  cyst  in  traumatic  epilepsy,  226 ; 
fibroma  of  supra-orbital  nerve  causing  traumatic  cpilep.'^y,  228 ;  on  results  of 
traumatic  epilepsy  once  declared,  233 

Edmunds,  ligature  of  large  arteries.  628 

Erichsen  (Sir  J.  E.),  bearing  of  tendons  of  wrist  on  resection  of  the  joint,  48 ; 
amputation  at  shoulder-joint  for  axillary  aneurysm,  137,  138;  excision  of 
shoulder-joint,  150;  restoration  of  Steno's  duct.  332;  rhinoplasty.  359;  old 
operation  for  ligature  of  common  carotid,  595  ;  causes  of  failure  after  ligature  of 
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conniion  carotid,  596 ;  ligature  of  subclavian  for  axillary  aneurysm,  614  ;  wouml 
of  supra -scapular  artery  in  ligature  of  subclavian,  C20;  causes  of  death  after 
ligature  of  subclavian,  620;  ligature  of  first  part  of  subclavian,  622;  diagnosis 
between  aortic  and  innominate  aneurysm,  640 

EsMARCH.  wire  splint  for  excision  of  elbow-joint,  91  ;  excision  of  elbow-joint  in 
military  surgery.  94  ;  operation  for  fixity  of  lower  jaw,  401,  403 

EULENBUUU.  case  of  stretching  facial  nerve,  330 

Eve.  transplantation  of  tencloiis  in  infantile  paralysis,  41  ;  cystic  epithelial  new 
growths  of  jaws,  401  ;  fish-bone  impacted  in  oesophagus,  wounding  heart,  5O4 

Fagge  (Hilton),  glioma  of  brain,  309,  310,  311 

Farabeuf.  position  of  finger-joints,  i;  methods  of  amputation  of  fingers,  4,  8,  9,  10; 
dislocation  of  thumb,  13;  amputation  at  wrist-joint,  61  ;  amputation  of  forearm, 
75;  amputation  through  elbow-joint,  80;  excision  of  elbow-joint,  86,  90,  95; 
amputation  of  arm.  122;  ligature  of  axillary  artery,  128,  129,  132,  134;  amputa- 
tion at  shoulder-joint,  142.  144,  145,  146;  excision  of  .shoulder-joint,  159,  165  ; 
interscapulo-thoracic  amputation,  177 

Fearn.  case  illustrating  difficulty  in  diagnosing  growths  of  jaw,  376 

FeLIZET.  aiil  to  finding  upper  end  of  tendon  in  tenorraphy,  33 

Fenger  (and  Lee),  mode  of  exploration  in  cerebral  abscess,  220 

Fergusson  (Sir  W.),  removal  of  metacarpal  bone  of  thumb.  12  ;  after-result  of 
partial  excision  of  wrist,  60  ;  value  of  amputation  at  the  wrist-joint,  60;  removal  of 
scapula,  172,  176;  incision  for  removal  of  upper  jaw,  379;  best  time  for  operating 
for  hare-lip,  405;  treatment  of  premaxillary  bone,  416;  cleft  palate,  430,  436; 
cirsoid  aneurysm  of  scalp,  600;  aneurysm  needle,  617  ;  h:emorrhage  after  ligature 
of  subclavian,  618 

Ferrer  (of  San  Francisco),  antrectomy,  243 

Ferrier.  cerebral  new  growths,  292.  295  ;  infiltrating  nature  of  glioma,  311 

FiDDES.  removal  of  tongue.  452 

Fillexbaum  (Von),  method  of  tenorraphy,  34 

Fischer  (of  Breslau),  relief  from  operations,  even  if  imperfect,  on  cerebral  new 
growths,  315 

Flourexs,  results  of  leaving  bullets  in  brain,  262 

Fluhrer.  case  of  bullet  removed  from  brain,  265 

Forster  (Cooper),  remedy  for  flail-joint  after  excision  of  elbow,  96  ;  avulsion  of 
naso-pharyngeal  fibroma.  385  ;  successful  tracheotomy  in  infant  of  eleven  months, 
481 

FouLis.  laryngectomy,  512,  516 

Fowler  (of  New  York),  results  of  neurectomy  of  fifth  nerve,  316 ;  artificial  larynx,  521 

FOY.  h;Bmorrhage  during  removal  of  goitre,  533 

FraNKEL.  tracheotomy  with  cocaine.  504 ;  laryngeal  carcinoma.  508 

Freeman  (of  Denver),  use  of  egg-membrane  to  prevent  adhesions  after  trephining  for 
traumatic  epilepsy,  230 

FuRNEAUX  (Jordan), 'method  of  amputation  at  shoulder-joint.  149;  removal  of  naso- 
pharyngeal fibroma,  388 

Gairdner  (Prof.),  dyspnoea  in  aortic  aneurysm,  501 

Gamgee,  sudden  cessation  of  breathing  in  cerebral  abscess,  219 

Gant,  saw,  398 

Gardner  (H.  B.),  anfesthetics  in  removal  of  adenoids,  369 

Gerhardt,  dyspnoea  in  aortic  aneurv'sm,  501 

Gerster.  I'csection  and  suture  of  capsule  in  recurrent  dislocation  of  shoulder-joint.  156  ; 

results  of  trephining  for  traumatic  epilepsy,  222 ;  hemorrhage  in  trephining  for 

traumatic  epilepsy,  227  ;  use  of  gold-plate  to  prevent  adhesions  between  scalp  and 

dura  mater  after  trephining  for  traumatic  epilepsy,  230 
GiBB  (Sir  D.),  removal  of  isthmus  in  enlarged  thyroid.  544 
Gibson  (of  New  York),  case  of  suppuration  in  frontal  sinuses,  271 
GlESON  (Von),  lesions  in  traumatic  epilepsy,  228 
GiGLl.  saw,  305 

GiRARD.  method  of  dealing  with  oesophageal  pouch,  568 
GLi'CK.  distance-sutures  in  tenorraphy,  37,  38 
Godlee.  surgical  anatomy  of  frontal  sinuses,  270;  case  of  removal  of  cerebral  growth, 

273,  280;  stretching  facial  nerve,  329,  330,  331  ;  epithelioma  involving  both  antra, 

400  ;  case  of  deep-seated  growth  of  neck,  557 
GOLDING  Bird,  curette  for  adenoids,  371 ;   case  of   removal  of  tonsil,  471 ;   case  of 

thyrotomy  for  removal  of  bone  from  larynx,  477  ;  tracheal  dilator,  503 
GOODALL  (Dr!^  E.  W.),  influence  of  antitoxin  treatment  on  recovery  after  tracheotomy 

for  diphtheria,  482 
GoODALL.  lodgment  of  foreign  body  in  bronchus,  505 
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GooDHART.  site  of  cesopbageal  carcinoma,  566 

GosTLiNG,  case  of  tenorraphy  and  distance-sutures,  37 

GouGET,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  574 

Gould   (P.);  reduction  of   displaced  head  of   humerus  by  operation,  153 ;    value  of 

trephining  in  cerebral  new  growths,  292 ;  deformity  after  removal  of  lower  jaw, 

399 
Graefe,  case  of  ligature  of  innominate  fatal  by  hjemorrhage  on  sixtieth  day,  638 
Graf,  malignant  disease  of  larynx,  509 
Grant,  diagnosis  of  ulceration  of  larynx,  507 
Grates,  form  of  bronchocele,  thyroidectomy  in,  531.  595 
Green  (of  Harvard  University),  cerebellar  abscess,  251,  255 
Green,  case  of  ligature  of  subclavian,  616 

Gregory  (of  St.  Louis),  treatment  of  hand  flayed  by  machinery,  15 
Griffiths  (of  Cambridge),  case  of  spontaneous  palmar  aneurysm,  30 ;  microcephalus, 

297,  299 
Gross,  lodgment  of  foreign  body  in  bronchus.  505  ;  suppuration  of  sac  after  ligature  of 

subclavian,  621 
OUERIN,  operation  for  naso-pharyngeal  fibroma,  390 
GUNN,  need  of  early  trephining  in  depressed  fractures,  198 
GURLT.  excision  of  the  wrist  in  military  surgery,  59 ;  injury  to  circumflex  artery  in 

excision  of  the  head  of  the  humerus,  164 
GUSSENBAUER,  tracheotomy  in  laryngectomy,  513,  519 
Guthrie,  ligature  of  the  common  carotid  in  cut  throat,  583.  584 
GUYON,  ligature  of  external  carotid,  597 

Hack,  operation  in  exophthalmic  goitre.  547 

Hadden,  exploration  of  myxoedema  after  rfemoval  of  thyroid  gland,  535 

Hagedorn.  operations  for  hare-lip.  413,  414 

Hahn.  laryngectomy.  509,  515.  516  ;  tampon-tube.  514 

Hall  (Marshall),  subcutaneous  discission  of  naevi,  348 

Hall  (F.  de  H.).  dyspnoea  in  aortic  aneurysm,  301 

Halstead  (G.  E.).  infantile  diarrhoea,  446 

Halsted  (T.  E.).  combined  antitoxin  and  intubation  treatment,  498 

Halsted  (W.  S.).  mortality  after  removal  of  breast,  651  ;  results  of  removal  of  breast, 
652  ;  treatment  of  pectoral  muscles.  658  ;  need  of  removal  of  whole  disease  in  one 
piece.  658 ;  operative  interference  in  supra-clavicular  disease,  660,  661,  662  ;  opera- 
tion for  removal  of  breast,  674,  675,  676,  677.  678 

Hamilton  (of  Chicago),  exploration  in  traumatic  epilepsy,  227 

Hardie,  operation  for  contracted  palmar  fascia.  24  ;  method  of  rhinoplasty.  364  ; 
method  of  passing  sutures  in  cleft  palate  operations,  433 

Hare,  on  venaesection,  loi,  102 

Harsant,  case  of  separation  of  head  of  radius,  98  ;  case  of  bilateral  division  of  spinal 
accessories,  572 

Hartley,  removal  of  Gasserian  ganglion,  322,325,  326 

Haslam.  removal  of  clavicle  for  periosteal  sarcoma,  185  ;  skiagraphy  for  foreign  body 
impacted  in  cEsophagus,  562 

Haward  (W.).  on  obstinate  ozaena.  366 ;  improvement  of  speech  after  cleft  palate 
operations.  444 ;  ligature  of  lingual  artery  for  recurrent  epithelioma  of  tongue, 
580 

Haynes,  case  of  depressed  fracture  in  early  life,  successfully  trephined.  200 

Heath  (C).  amputation  of  fingers,  4.  8,  10 ;  excision  of  the  elbow-joint,  88,  89 ; 
ligature  of  brachial  artery.  117;  ligature  of  axillary  artery,  133;  amputation  at 
shoulder-joint  for  gangrenous  cellulitis,  136;  amputation  at  shoulder-joint  for 
subclavian  aneurysm,  137;  case  of  removal  of  arm  and  scapula,  182;  tubular 
epithelioma  of  upper  jaw.  375  ;  enchondromata  of  jaws.  376 ;  diagnosis  of  growths 
of  jaws.  377 ;  removal  of  lower  jaw,  396,  397 ;  fixity  of  lower  jaw,  402,  403 ;  aid  in 
meeting  hasmorrhage  after  removal  of  tongue,  456 ;  aneurysm  of  external  carotid, 
586 ;  diagnosis  of  aortic  and  innominate  aneurysm,  640  ;  distal  ligature  in  thoracic 
aneurysm.  644;  use  of  pins  in  aneurysm.  645 

Heath  (of  Manchester),  palliative  trephining  in  cerebral  new  growths,  315 

Heidenhain.  removal  of  breast.  656 

Hergott.  removal  of  naso-pharyngeal  fibroma.  388 

Hermann,  treatment  of  recurrent  mammary  cancer  by  oophorectomy  and  thyroid 
extract,  684 

Heurtaux,  removal  of  upper  end  of  humerus,  for  sarcoma,  15S 

Hewetson,  case  of  traumatic  sarcoma  of  skull.  192 

Hewitt  (F.  H.).  anaesthetics  in  operations  on  head.  203;  on  the  preliminary  injection 
of  morphine  in  these  cases,  304 ;  inter-dental  prop,  369^  position  of  patient  in 
removal  of  adenoids,  370;  gag,  454;  gag  for  edentulous  jaws,  454 
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Hicks,  transfusion  of  blood  and  soiliuin  phosphate,  no 

Hill  (15.).  transfusion  aftor  removal  of  scapnla,  174 

Hill  (Dr.  L.).  on  ihe  cerebral  circulation.  302.  303 

Hilton,  metliod  of  opening  <leep  abscesses.  27;  injury  to  nerves  in  venajscction.  104; 
extent  of  frontal  sinuses,  199;  causes  of  hydrocephalus,  301;  case  of  fixity  of 
mandible,  402 

HoLDEX,  case  of  amputation  at  shoulder-joint  for  subclavian  aneurysm,  137;  on  tre- 
phining, 205;  landmarks  for  exit  of  divisions  of  fifth  ucrve,  31G;  bifurcation  of 
trachea.  505 

Holmes,  palmar  aneurysm  of  embolic  origin.  30;  case  of  excision  of  both  elbow-joints, 
85  ;  extent  of  bone  sections  in  excision  of  elbow-joint.  89;  arterio-venous  aneurysm 
of  brachial  at  bend  of  elbow,  112;  excision  of  shoulder-joint  in  old  unreduced 
dislocations,  152;  trephining  for  extradural  pus,  207;  case  of  middle  meningeal 
lijemorrhage,  214  ;  Nelaton's  operation  for  hare-lip,  412  ;  treatment  of  prcmaxillary 
bone,  414;  size  of  tracheotomy  tubes,  486;  laryngectomy  in  extra-laryngeal  carci- 
noma. 50S  ;  growths  of  neck,  555,  557 ;  pressure  on  common  carotid  and  vertebral 
arteries,  610 ;  ligature  of  subclavian  for  axillary  aneurysm,  614 ;  on  ox-aorta 
ligatures.  626;  ligature  of  innominate,  631 

Holt,  case  of  aneurysm  of  brachial  artery,  127 

Hopkins,  case  of  injury  to  the  superior  longitudinal  sinus,  199  ;  the  conical  trephine,  204 

Horsley,  semilunar  flap  in  trephining.  203  ;  ligature  of  veins  before  excision  of  brain 
substance.  231  ;  ligature  of  internal  jugular  in  thrombosis  of  lateral  sinus,  256; 
removal  of  tubercular  growths  from  brain,  286;  removal  of  gummata  from  brain, 
287 ;  operation  on  brain  in  two  stages,  295,  307 ;  craniectomy  in  microcephalus, 
299;  operative  procedures  on  the  brain,  304,  305.  306,  307,  309.  310,  313;  on  the 
chisel  in  craniectomy,  307;  neurectomy  of  second  division  of  fifth  nerve,  317;  of 
third  division.  319,  320  ;  removal  of  fifth  nerve  behind  the  Gasserian  ganglion,  325, 
326,  328;  myxoedema  after  removal  of  the  thyroid  gland,  534.  535,  536,  537 

Howse,  case  of  pus  between  skull  and  dura  mater,  210;  size  of  tracheotomy  tubes,  486 

HuETER,  method  of  excision  of  elbow-joint.  93 ;  removal  of  fifth  nerve  behind  the 
Gasserian  ganglion.  328  ;  operation  for  stretching  facial  nerve.  329 

HuGUENiN,  difficulty  of  diagnosis  in  cerebral  abscess,  219 

HULKE,  fracture  about  inner  angle  of  orbit.  201  ;  cases  of  traumatic  cerebral  abscess, 
218.  220 ;  hemiplegia  in  head  injuries.  219 ;  case  of  doubtful  epilepsy  after  head 
injuries,  233  ;  extraction  of  foreign  body  from  bronchus,  506 

Humphry  (Sir  G.  M.).  case  of  fixity  of  lower  jaw.  402 

HtJNTER  (Dr.  AV.).  on  saline  infusion,  105,  106 ;  on  transfusion,  loS ;  on  transfusion  of 
blood  with  sodium  phosphate,  no 

HUBEY,  dyspnoea  in  bronchocele,  525 

Hutchinson  (.J.),  removal  of  upper  part  of  humerus  for  sarcoma,  159 ;  mode  of  pre- 
venting htemorrhage  in  removal  of  large  growths  of  scalp,  191  ;  cases  of  extradural 
pus,  209 ;  pupil  in  middle  meningeal  haemorrhage.  213 ;  treatment  of  lupus.  333  ; 
of  rodent  ulcer,  33S  ;  exostoses  of  upper  jaw,  377  ;  early  involvement  of  the  glands  in 
tongue  cancer,  449  ;  removal  of  the  tongue  by  the  ecraseur,  462;  cancer-erythema,  660 

Hutchinson  (J.,  jun.),  removal  of  fractured  epicondyle  of  humerus,  96 

Jaboulay,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  574 

Jackson  (J.  Hughlings),  epilepsy,  221 ;  intercranial  pressure  in  new  growths,  292 

Jacoby,  mortality  of  operations  for  microcephalus.  298 

Jennings,  case  of  transfusion  in  pernicious  anemia,  108 

Jesas,  case  of  stretching  facial  nerve,  331 

Jessett  (B.),  removal  of  clavicle,  184  ;  operation  in  growths  of  neck,  555  ;  oophorectomy 

in  inoperable  cancer  of  breast,  683 
Jessop  (T.  K.).  case  of  removal  of  arm  and  scapula.  182 
Jessop  (E.),  case  of  bronchocele  in  which  the  position  of  the  internal  jugular  was 

abnormal,  540 
Johnson  (Raymond),  on  malignant  disease  of.  and  removal  of,  breast,  655 
Johnson,  painful  scar  causing  trismus  and  epilepsy,  228  ;  ligature  of  common  carotid 

for  haemorrhage  from  wound  of  mouth,  588 
Jones  (Sidney),  removal  of  isthmus  in  bronchoceles.  544  ;  sarcoma  of  thyroid  gland.  548 
Jones  (R.),  transplantation  of  tendons  in  infantile  paralysis,  41,  43 
Jones  (H.  Lewis),  electrolysis  in  njevi,  347 
Joubert,  case  of  ligature  of  subclavian,  617 

Keegan,  method  of  rhinoplasty,  356 

Keen,  ligature  of  first  part  of  axillary  artery  before  amputation  at  shoulder-joint.  140  ; 
onWyeth's  method  in  amputation  at  the  shoulder-joint.  140;  interscapulo-thoracic 
amputation,  181 ;  excision  of  cortical  centres  for  epilepsy,  231, 31 1 ;  removal  of  growths 
of  dura  mater,  286;  results  of  operations  for  microcephalus,  298  ;  drainage  of  lateral 
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ventricles,  301  ;  on  the  use  of  ergotine  before  operations  on  the  brain.  304 ;  ex- 
ploration of  brain,  309  ;  treatment  of  hasniorrhage  from  brain  during  operations, 
309  ;  removal  of  Gasserian  ganglion,  321,  327,  328, 329 ;  stretching  facial  nerve.  329, 
330r  331;  ly^ryngectomy,  510,  513.  514,  519,  522 ;  cases  of  injury  to  the  thoracic 
duct,  558  ;  resection  of  upper  cervical  nerves  in  spasmodic  torticollis,  574 

Key.  ligature  of  subclavian  for  axiUary  aneurysm,  613,620;  attempted  ligature  of 
subclavian,  631 

KoCHER.  removal  of  head  of  humerus  by  posterior  incision,  159 ;  exostoses  in  trau- 
matic epilepsy,  225  ;  cysts  in  traumatic  epilepsy.  227  ;  replacement  of  bone  after 
trephining,  231 ;  recurrence  after  operations  for  tongue  cancer,  449  ;  removal  of 
tongue.  460  ;  laryngectomy,  514  ;  myxoedema  after  removal  of  thyroid,  534  ;  veins 
met  with  in  thyroidectomy,  539  ;  tracheotomy  during  thyroidectomy.  539  ;  enuclea- 
tion of  thyroid  adenomata.  543  ;  traumatic  aneurysm  of  vertebral  artery.  609  ; 
haemorrhage  after  ligature  of  subclavian.  618 

KoyiG.  method  of  rhinoplasty.  363  ;  operation  for  hare-lip,  413 

KoRNER.  results  of  otitis  media.  235  ;  statistics  of  abscess  in  the  brain,  250 

KoRTE.  cases  of  injury  to  axillary  artery,  135 

Kramer,  excision  of  lupus,  337 

Krause.  removal  of  a  Gasserian  ganglion.  321,  322,  325,  326 

Krishaber.  laryngeal  carcinoma,  508 

Kroxleix.  trephining  for  middle  meningeal  hzemorrhage,  214 

KrSTER.  removal  of  growths  of  tonsil,  473  ;  importance  of  sparing  subscapular  nerves 
in  removal  of  breast,  677 

LABOtJLAY,  mobilisation  of  cranial  vault  in  microcephalus,  297 

LaisTJAUER,  case  of  oesophageal  pouch,  567 

Lake  (\V.  A.),  on  saline  infusion.  105  ;  ligature  of  internal  jugular  in  thrombosis  of 

lateral  sinus,  236 ;   date  of  operation  for  cleft  palate,  429 ;   operation  for  cleft 

palate,  441 
Lake  (J.),  removal  of  both  upper  jaws,  400 
Lange.  condition  of  patient  after  laryngectomy.  511 
Lakgexbeck   (Yok).  case  of  subperiosteal  excision  of  elbow-joint,  86 ;  subperiosteal 

resection  of  head  of  humerus,  166  ;  combined  resection  of  humerus  and  elbow-joint,. 

166 ;  rhinoplasty,  364,  365 ;   operation  for  naso-pharyngeal  fibroma,  389 ;  method 

of  cheiloplasty.  424  ;  operation  in  growths  of  neck,  555 
LakxelokGUE.  surgical  interference  in  imbecility,  kc  296.  298 
Lawrexce  (Sir  W.),  method  of  removal  of  naso-pharyngeal  fibroma,  388 
Lawsox,  question  of  operation  in  bilateral  gliomata  of  eyeballs,  353  ;  case  of  recurrent 

growth  of  upper  jaw  treated  by  caustics  and  cautery,  401 ;  removal  of  tooth-plate 

by  oesophagotomy.  564 
Lediard.  bronchocele  and  dyspnoea.  528  ;  case  of  oesophagotomy,  565 
Le  Dextu.  method  of  tenorraphy.  32 
Lee  (and  Fexger).  mode  of  finding  cerebral  abscess.  220 
Lee.  ligature  of  internal  carotid  for  stab-wound.  605 
Lefort,  mortality  after  ligature  of  common  carotid  for  aneurysm,  5S5 
Lemke.  operation  in  malignant  bronchocele,  547 
Lexdziak.  laryngectomy  for  malignant  disease.  510 
Lewtas,  successful  case  of  ligature  of  innominate,  624 

LiDDELL,  case  of  ligature  of  common  carotid  for  middle  meningeal  haemorrhage,  215 
LiX'DXER.  influence  of  age  on  recovery  after  tracheotomy  in  early  life.  481 
Lister  (Lord),  resection  of  wrist-joiiit.  48.  50;  wiring  of  fractured  olecranon,  99.  100; 

excision   of    head    of    humerus   in   old   dislocations,    152,    153 ;    on    ligature    of 

innominate.  634 
LiSTOX,  case  of  ligature  of  subclavian,  617 
LiZARS.  ligature  of  innominate,  634 

Lloyd  (Jordax),  reduction  of  dislocated  finger  by  operation,  14 
LOBKER.  resection  of  bone  as  an  aid  to  tenorraphy,  40 

LOCKWOOD,  ulcerating  carcinoma  of  breast  a  dangerous  source  of  sepsis,  651 
LoiiFFLER.  gunshot  injuries  of  shoulder.  167 
LOXGMORE  (Sir  T.).  excision  of  the  wrist  in  military  surgery.  59 ;  excision  of  radius 

and  ulna  in  military  surgery,  72  :  excision  of  shoulder-joint,  150,  162 ;  exploration 

of  bullet  in  brain,  260 
LOVETT,  operative  interference  in  recurrent  dislocation  of  shoulder,  155  ;  intubation 

of  larynx,  496 
LOWENBERG'S  forceps,  371 

LuCAS-CHAMPloxxikRE,  case  showing  value  of  cerebral  localisation,  279 
Lucas  (R.  C).  case  of  removal  of  endosteal  sarcoma  of  ulna,  71  ;  case  of  excision  of 

both  elbow-joints,  85;   cases  of    suture    of   musculo-spiral  nerve,   126;   Casj   of 
■  gunshot  injury  to  frontal  region,  261 
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Lund,  imagiiKiry  swallowing  of  false  teeth.  503 

Maas.  case  of  malignant  bronchocele,  549 

Mac  CORMAC  (Sir  W.),  case  of  excision  of  the  wrist-joint  for  inJLuy.  58 ;  excision  of 
the  elbow-joint,  93,95,  96;  anastomoses  of  axillary  and  brachial  arteries,  iiG; 
incision  for  exposing  supra-trochlear  nerve,  317;  case  of  rhinoplasty,  362  ;  incision 
in  removal  of  thyroid  gland.  539 ;  ligatures  in  thyroidectomy,  541  ;  tracheotomy 
dui'ing  thyroidectomy,  543;  ligature  of  arteries  for  enlarged  thyroid  glandj  550 ; 
collateral  circulation  after  ligature  of  the  innominate,  632 

Macdoxald  (and  SVMONDS),  case  of  laryngectomy,  522 

MacDougall,  on  vcniusection.  102 

Mackwex.  excision  of  shaft  of  humerus,  123;  case  of  extra-dural  suppuration  success- 
fully treated  by  trephining,  211;  occasional  briefness  of  symptoms  in  cerebral 
abscess,  219;  site  and  depth  of  mastoid  antrum.  234,  242;  mode  of  opening 
mastoid  antrum,  240 ;  condition  of  dura  mater  which  maj'  be  met  with  in  mastoid 
trephining,  241  ;  possibility  of  injury  to  facial  nerve.  243;  evidence  of  cerebellar 
abscess.  251;  rules  for  dealing  with  temporo-sphenoidal  abscess,  252;  directions 
for  dealing  with  thrombosed  lateral  sinus.  257.  258  ;  meningitis  after  otitis  media, 
260 ;  case  of  cerebral  lesion  diagnosed  by  motor  symptoms,  279 ;  case  of  removal 
of  growths  of  dura  mater,  286 ;  case  of  removal  of  gummatous  lesion  of  brain,  288 ; 
cases  of  operation  for  cysts  in  brain,  288 ;  operation  on  brain  to  be  performed 
in  two  stages,  295;  anchoring  of  brain  after  removal  of  cortex  centres,  312; 
co-existence  of  encephalitis  with  cerebral  new  growths,  314 ;  use  of  pins  in 
aneurysm,  645 

Maclarex.  removal  of  head  and  upper  end  of  humerus,  166 

Macleax,  two  cases  of  neurectomy  of  fifth  nerve,  317 

Macxamara.  interscapulo-tlioracic  amputation.  181 

Mackexzie  (G-.  H.),  treatment  of  laryngeal  papillomata  by  tracheotomy,  479 

Mackexzie  (Sir  M.),  condition  of  patient  after  laryngectomy,  511 

Mahomed,  haemorrhage  from  throat  in  scarlet  fever,  587  [609 

Maisoxxedve,  operationfornaso-pharyngeal  fibroma,  390;  ligature  of  vertebral  artery, 

Makixs  (and  Axderson),  method  of  cerebral  localisation.  273 

Malgaigxe.  ankylosis  after  separation  of  internal  cpicondyle  of  humerus,  96;  ampu- 
tation of  arm,  121  ;  operation  for  hare-lip.  411 

Maxley  (of  New  York),  scars  in  traumatic  epilepsy.  225 

Maxxheim.  operation  in  exophthalmic  goitre,  547 

Maekoe.  foreign  body  removed  by  oesophagotomy,  565 

Marsh  (Howard),  ligature  of  subclavian  before  amputation  at  the  shoulder-joint,  140  ; 
haemorrhage  after  operation  for  cleft  palate,  445  ;  size  of  tracheotomy  tubes,  4S6 

Maesh  (F.,  of  Birmingham),  bronchocele  and  dyspnoea,  52S 

Marshall  (L.  W.),  electrolysis  in  nsevi,  346 

Masox.  results  of  trephining  for  traumatic  epilepsy.  222 

Masse,  naso-pharyngeal  fibromata.  3S4.  3S7 

Mauxder.  need  of  preserving  triceps  expansion  over  anconeus  in  excision  of  elbow, 
82 ;  removal  of  part  of  the  lower  jaw  from  within  the  mouth,  397 

May  (Bexxet),  removal  of  tubercular  mass  from  brain,  286 :  removal  of  halfpenny 
from  the  right  bronchus,  564 ;  ligature  of  innominate.  626,  627  ;  removaL  of  breast 
for  malignant  disease,  650 

Mayo,  suppuration  of  sac  after  ligature  of  subclavian.  620 

McBuRXEY.  traction-hook  for  reduction  of  dislocations  and  fractures.  155  ;  craniectomy 
in  microcephalus,  299  ;  deformity  after  removal  of  lower  jaw,  399 

McLeod.  occasional  mobility  of  larynx  in  malignant  disease.  508,  522 

Mears.  operation  for  fixity  of  lower  jaw,  403 

Mickulicz.  method  of  removing  growths  of  tonsil.  472  :  myxoedema  after  removal  of 
thyroid  gland,  537;  operative  interference  in  epitheliomatous  glands  of  neck.  661  ; 
need  of  repeated  washing  of  hands  during  operations.  665 

MiLLlKEX.  transplantation  of  tendons  in  infantile  paralysis,  41 

MiRAULT,  operation  for  hare-lip.  411 

Moore,  rodent  ulcer,  338,  339.  340  ;  introduction  of  wire  into  sac  of  aneurysm,  644 

Morel-LayalLee,  operation  for  webbed  fingers,  20 

Morris  (H.),  removal  of  endosteal  sarcoma  of  radius.  70  ;  restoration  of  Steno's  duct, 
332;  laryngectomy,  512.  520;  aneurysm  of  external  carotid,  586;  diagnosis  of 
aortic  aneurysm,  641 

Mortox,  treatment  of  bronclioceles  causing  urgent  dyspnoea.  527 

Mott,  removal  of  clavicle.  185  :  ligature  of  common  carotid  to  arrest  growths  of  jaws^ 
590  ;  ligature  of  innominate.  632 

Moullin  (M.),  results  of  re-implantation  of  skull  fragments,  307 

Nanceede,  on  head  injuries.  197,  19S,  200.  202,  204  ;  on  cerebral  abscess,  21S  ;  results  of 
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trephining  for  traumatic  epilepsy,  223,  229.  232;  bullets  in  the  brain,  262;  prac- 
tical points  in  cerebral  localisation,  277 

NfeLATOX.  depressed  fracture  of  skull  in  early  life,  200  ;  bullet-probe,  263  ;  removal  of 
CESophageal  fibroma.  386;  operation  for  hare-lip,  412 

Nettleship,  removal  of  eyeball  for  injury.  351 

Newcomb,  hfemorrhage  after  removal  of  adenoids,  372 

Newland  Pedley.  treatment  of  inveterate  antral  suppuration,  395 ;  obturators  and 
vela  in  some  cases  of  cleft  palate.  445 

Newman  (of  Glasgow),  malignant  disease  of  tonsil,  469;  malignant  disease  of  larynx, 
508,  509  ;  danger  of  intra-laryngeal  removal  of  malignant  disease,  519 

Newman  (of  Stamford),  electrolysis  for  ntevi.  345 

NicOLADONi,  transplantation  of  tendons  in  infantile  paralysis,  41 

NOKTON,  operation  for  webbed  fingers.  20 

O'Dwyer,  intubation  of  larynx,  494  ;  method,  49S 

Ogle  (J.),  on  ventesection,  loi 

Oliver  (of  Newcastle),  value  of  saline  infusion  in  poisoning  by  carbolic  acid,  106 ;  case 
of  traumatic  epilepsy,  229 

Ollier,  method  of  teudon-shorteuing.  46.  57  ;  method  of  resection  of  the  wrist,  49,  52, 
58,  59 ;  excision  of  the  elbow-joint.  86.  89.  92,  93  ;  removal  of  shaft  of  humerus, 
124;  relief  of  musculo-spiral  from  callus.  125;  excision  of  upper  end  of  humerus 
for  sarcoma,  158  ;  removal  of  head  of  humerus,  160.  161.  164.  166,  168  ;  removal  of 
clavicle,  177  ;  rhinoplasty,  3G4  ;  removal  of  naso-pharyngeal  fibroma,  388 

Otis,  excision  of  the  wrist  in  military  surgery,  59 ;  removal  of  the  radius  and  ulna  in 
military  surgery,  72;  excision  of  the  elbow-joint  in  military  surgery,  94,  97,  117, 
118;  removal  of  shaft  of  humerus,  122;  amputation  at  the  shoulder-joint  for 
gunshot  injuries,  135 ;  removal  of  the  head  of  the  humerus.  167,  i58  ;  gunshot 
injuries  of  the  skull.  262  ;  secondary  haemorrhage  from  occipital  artery  in  gunshot 
injuries,  578  ;  hasraorrhage  from  gunshot  injuries  of  common  carotid,  585 

Owen  (E.),  position  of  head  in  removal  of  adenoids.  370;  operation  for  hare-lip,  412; 
date  of  operation  for  cleft  palate,  429  ;  after-treatment  in  cleft-palate  operations, 
444 

Page,  simultaneous  removal  of  both  breasts  for  carcinoma.  662 

Pagi;t  (Sir  J.),  case  of  injury  to  axillary  artery,  134  ;  operations  on  old  people,  338  ; 

operations  in  tongue  cancer.  451  ;  risks  of  operations,  659 ;    palliative  operations 

in  malignant  disease  of  tlie  breast,  680 
Paget  (S.),  growths  of  palate,  446 
Park,  operations  for  microcephalus.  298 
Parker   (R.   W.),  treatment   of    laryngeal    papillomata.   478;     position   of    thyroid 

isthmus  in  early  life.  484  ;  tracheotomy-tubes,  486,  490 ;  removal  of  mucus  after 

tracheotomy,  487  ;  tracheal  aspirator,  488 
Parkes,  injury  to  cerebral  sinuses.  199 
Parkin,  thrombosis  of  lateral  sinus.  258 
Partridge,  ligature  of  common  carotid  for  haemorrhage  from  wound  near  angle  of  jaw, 

588 
Passavant,  recoveries  after  tracheotomy  in  early  life.  481,  482 
Paul,  case   of  tendon-anastomosis.  35 ;  thyroidin  poisoning  after  partial  removal  of 

bronchoceles.  532 
Pean,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  574 
Pepper,  case  of  ligature  of  common  carotid  for  hiemorrhagefrom  ulcerated  throat 

after  scarlet  fever,  587 
Perry  (E.  C),  aortic  aneurysm  treated  by  introduction  of  horsehair,  645 
Peyrot,  transplantation  of  tendon.  38 
Phelps,  injuries  of  brain  and  membranes.  263,  264.  265 
Philpots,  case  of  transfusion  for  pernicious  anaemia,  108 

PiLCHER.  reunion  of  severed  digits.  18;  intracranial  tension  in  new  growths,  308 
Pitt  (G.  N.),  cerebral  abscess  in  otitis  media,  237,  248 

Pitts,  ligature  of  common  carotid  for  hsemorrhage  from  tonsillar  abscess,  589 
Poland  (A.),  subclavian  aneurysm.  614.  616,  617,  618.  619,  621 
Poland  (J.),  separation  of  lovver  epiphysis  of  humerus,  83,  84  ;  removal  of  internal 

epicondyle,  96;  of  upper  epiphysis  of  humerus,  169 
PoLAiLLON,  removal  of  growths  of  tonsil.  473.  474 
Pollard  (B.),  operation  for  ununited  clavicle,  187 
Pollock,  removal  of  scapula.  171.  175 

PONCET,  removal  of  cervical  sympathetic  for  exophthalmic  goitre,  574 
Porta,  enucleation  of  thyroid  adenomata.  543 
Porter,  dangers  after  ligature  of  first  part  of  subclavian,  O21     attempted  ligature  of 

innominate,  631 
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Pott  (P.),  on  pus  between  the  skull  and  dura  mater,  207 

PowKLL,  successful  case  of  saline  infusion  in  carbolic  acid  poisoning.  roG 

PowKLL  (of  New  York),  motors  in  craniectomy,  305 

Prkblk,  hii^morrhuge  after  removal  of  adenoids,  372 

Pekwitt,  traumatic  aneurysm  of  internal  carotiil,  60G 

PuzKY,  relief  of  mu.sculo-spiral  nerve  from  callus,  125  ;  use  of  pins  in  aneurysm,  G45 

Pye,  case  of  excision  of  wrist  for  injury,  58 

Pye  Smith  (P.  H.),  on  venajsection,  loi 

Pye  Smith  (R.),  cases  of  saline  infusion,  loG 

QUAIN  (R.),  high  division  of  brachial  artery,  115 

Qui:NU,  removal  of  cervical  sympathetic  iu  exophthalmic  goitre,  574 

Railton,  treatment  of  laryngeal  papilloniata  by  tracheotomy,  479 

Eanke,  on  early  tracheotomy  in  diphtheria.  482 

Eansohoff  (of  Cincinnati),  mortality  after  removal  of  the  Gasserian  ganglion,  328  ;. 

introduction  of  wire  into  aortic  aneurysm,  645 
Raw  (N.),  case  of  injury  to  axillary  vein,  134 
Rawdon.  treatment  of  premaxillary  bone  in  hare-lip,  407 
Read,  dyspnoea  in  bronchocele,  525 

Rf-.CLUS,  conservative  surgery  in  injuries  of  forearm,  118 
Reeves,  abnormalities  of  brachial  artery,  115  ;  oesophagostomy,  56G 
Rehk,  operation  in  exophthalmic  bronchocele,  547 
Reverdix,  myxoedema  after  removal  of  thyroid  gland,  534  ;  enucleation  of   thyroid 

adenomata,  543 
Richardson  (Sir  B.  W.),  sodium  ethylate  in  the  treatment  of  nsevi,  349 
Richardson  (M.  H..  of  Boston),  removal  of   pouch  of  oesophagus,  566;  division  of 

spinal  accessory  in  spasmodic  torticollis,  573 
RiCHELOT,  injury  to  recurrent  laryngeal  nerve  during  operation  for  bronchocele,  533 
Rivington,  ligature  of  first  part  of  axillary  artery,  131 ;  temporary  ligature  of  common 

carotid,  343,  593,  598 ;  division  of   spinal  accessory,  572  ;  secondary  haemorrhage 

from  common  carotid,  584  ;  orbital  aneurysm,  586 
Roberts,  surgical  interference  in  head  injuries,  200 
Robertson  (W.),  traumatic  palmar  aneurysm,  30 

RoBSON  (Mayo),  case  of  tendon-grafting,  39  ;  drainage  of  lateral  ventricles,  302,  325 
Rochet,  method  of  tendon-grafting,  39 
Rodgers,  ligature  of  first  part  of  left  subclavian,  621 
Rolando,  fissure  of,  272  et  seq. 
Rose  (W.),  neurectomy  of  inferior  dental,  319  ;  extracranial  method   of  removal  of 

Gasserian  ganglion,  322  ;  dressing  after  hare-lip  operations,  410,  411  ;  operation 

on  cleft  palate,  435  ;  distal  ligature  in  aortic  aneurysm,  644 
Rose  (of  Berlin),  operation  in  malignant  bronchocele,  548,  549  ;  position  of  head  iu 

operations  for  adenoids  and  cleft  palate,  370,  432 
Roser  (of  Marburg),  neurectomy  of  lingual  gustatory  within  the  mouth,  320 
Rotter,  operation  in  malignant  bronchocele,  54S 
Roux,  temporary  ligature  of  common  carotid,  343 
RUBIO,  case  of  laryngectomy,  312 
RUPPRECHT,  gunshot  injuries  of  shoulder,  167 
RUTSCH,  malignant  disease  of  larynx,  510 

Sachs  (and  Gerster),  causes  of  traumatic  epilepsy,  222,  229 

Salter,  epulis,  374  ;  impacted  teeth,  376  ;  antral  abscess,  394 

Sands,  naso-pharyngeal  fibroma,  3S3,  385,  386,  388,  390,  393 

Savory  (Sir  W.),  hsemorrhage  from  malignant  disease  iu  the  axilla,  128  ;    foreign 

body  impacted  in  oesophagus,  562  ;  removal  of  malignant  disease  of  breast  during 

pregnancy,  663 
SCHAFER,  on  intravenous  injection  of  milk,  107 
SCHEDE,  partial  laryngectomy,  517 
SCHLUSSER,  case  of  stretching  facial  nerve.  330 
SCHMIEGELOW,  malignant  disease  of  larynx,  510 
SCHREIBER,  skin-grafting  in  conservative  surgery  of  hand,  iG 
Schwartz,  method  of    tendon-suture,  32,  33  ;    feebleness  of  heart  in  some  cases  of 

bronchocele,  530  ;  removal  of  cervical  sympathetic  in  exophthalmic  bronchocele.  574 
SCHWARTZE,  indications   for   interference   in   chronic  otitis   media,   237 ;   method   of 

antrectomy,  238 
Sedillot,  removal  of  scapula,  175  ;  restoration  of  upper  lip,  425 
Semon  (Sir  F.),  diagnosis  of  malignant  disease  of  larynx,  507,  517 
Seere,  restoration  of  lower  lip,  421  ;  restoration  of  one  angle  of  mouth,  42G 
Shaw  (of  Aylesbury),  case  of  lijiear  craniectomy  for  microcephalus,  299 
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Shaw  (Claye).  on  trephining  for  general  paralysis  of  the  insane.  299,  301 

Sheild.  case  of  stab-wound  of  brachial  artery,  113  ;  excision  of  shoulder-joint  for  old 
dislocation,  152,  162;  case  of  thrombosis  of  cerebral  sinuses,  257;  after-treatment 
of  operations  for  adenoids,  373 ;  question  of  radical  cure  of  carcinoma  of  breast, 
653 ;  risk  of  glycosuria  in  removal  of  breast,  660 ;  deposits  in  bone  in  carcinoma 
mammjB.  662  ;  carcinoma  of  breast  in  pregnancy,  662  ;  recurrent  deposits  adherent 
to  brachial  plexus,  682  ;  Thomas's  operation,  684 

Shextox.  localisation  of  bullets  by  Rontgen  rays,  267 

Shepherd  (of  Montreal),  case  of  middle  meningeal  hemorrhage,  215 ;  ligature  of 
lingual  artery.  57S 

SiLCOCK,  removal  of  both  breasts  for  cancer,  662 

Simpson,  case  of  ligature  of  both  common  carotids,  594 

Skey,  case  of  recurrent  palmar  haemorrhage,  27 ;  partial  rhinoplasty,  365 ;  case  of 
traumatic  temporal  aneurysm,  576 

Smith  (Sir  T.),  date  of  operation  for  hare-lip,  406;  varieties  of  double  hare-lip,  413; 
operation  for  cleft  palate,  430.  431 ;  foreign  body  in  bronchus,  505 

Smith  (R.  Percy),  trephining  for  general  paralysis  of  the  insane,  300 

Smith  (Telforb).  results  of  craniectomy  for  microcephalus,  299 

Smith  (Noble),  resection  of  upper  cervical  nerves  in  spasmodic  torticollis,  573 

Smith  (Johxsox),  frequency  of  aneurysm  of  common  carotid,  585 

Smith  (of  Halifax),  foreign  body  in  bronchus,  506 

Smyth  (of  New  Orleans),  ligature  of  innominate,  624,  63S 

Socix.  enucleation  of  thyroid  adenomata.  543 

SOUCHOX  (of  New  Orleans),  operative  interference  in  irreducible  dislocations  of 
shoulder-joint,  151,  153 

SOUTHAM,  excision  of  head  of  humerus  for  recurrent  dislocation.  157;  excision  of 
upper  end  of  humerus  for  sarcoma,  15S ;  case  of  stretching  facial  nerve,  331;  case 
of  division  of  spinal  accessory,  572 

Spaxtox,  case  of  removal  of  upper  and  lower  jaw,  400 

Spexce.  amputation  at  shoulder- joint  for  subclavian  aneurysm,  137;  method  of  ampu- 
tation at  shoulder-joint.  143,  144;  removal  of  scapula,  173 

Spexcer  (Dr.  H.  R.),  on  saline  infusion,  105,  106 

Spexcer  (W.).  case  of  interscapulo-thoracic  amputation,  iSo;  stenosis  of  trachea  in 
bronchocele,  540;  ligature  of  innominate,  630,  631,  632 

SpilLMAX,  condition  of  removed  Gasserian  ganglia,  321 

Squire  (B.),  scarification  in  lupus,  336 

Stacke,  method  of  antrectomy,  238 

Staxley,  case  of  partial  excision  of  wrist-joint,  60;  osteomata  of  jaws,  317 

Starr,  results  of  trephining  for  traumatic  epilepsy,  223  ;  depressed  fracture  in  trau- 
matic epilepsy,  226 ;  lesions  present  in  traumatic  epilepsy,  22S ;  conditions  met 
with  in  microcephalus,  296,  299 

Steavexsox,  difficulties  which  may  be  met  with  in  the  removal  of  tracheotomy-tubes, 
491 

Stewakd  (F.  J.),  bearing  of  statistics  of  operations  for  carcinoma  of  breast  on  early 
local  recurrence,  658 

Stewart  (of  Philadelphia),  electrolysis  combined  wdth  puncture  in  aneurysm,  649 

Stiles,  surgical  anatomy  of  mastoid  antrum,  235 ;  drainage  of  fourth  ventricle,  303 : 
removal  of  internal  jugular  in  operations  for  tubercular  glands,  559 ;  surgical 
anatomy  of.  and  removal  of,  breast.  654,  655 

Stimsox,  cases  of  injury  to  axillary  artery.  135 

Stokes  (Sir  \V.),  removal  of  large  fibro-cellular  growth  of  scalp,  191  ;  myxoedema  after 
complete  thyroidectomy.  536 

Stonham,  naso- pharyngeal  fibromata,  383,  390,  394 

StuRGES,  case  of  saline  infusion  in  collapse,  106 

SUERSEX,  obturators  and  vela  in  cleft  palate,  445 

SUTHERLAXD,  drainage  in  chronic  hydrocephalus,  302 

Suttox  (B.).  partial  removal  of  clavicle  for  myeloid  sarcoma,  185  ;  dyspncea  due  to 
enlarged  accessory  thyroid  gland.  525 

SWAIX,  Esmarch's  operation  for  fixity  of  lower  jaw,  404 

Syme,  old  operation  for  ligature  of  axillary  artery,  133,  134  ;  amputation  at  shotilder- 
joint  for  axillary  aneurysm,  137  ;  expedient  in  disarticulation  at  shoulder-joint, 
141  ;  removal  of  scapula,  172,  173,  176  ;  rhinoplasty,  358  ;  restoration  of  lower  lip, 
422  ;  removal  of  tongue,  459  ;  old  operation  for  ligature  of  common  carotid,  594 

Symoxds.  a  cause  of  difficulty  in  reduction  of  dislocation  of  finger,  14  ;  removal  of 
scapula,  175;  removal  of  clavicle  for  sarcoma.  185;  case  of  laryngectomy,  322 ; 
enucleation  of  thyroid  adenomata,  543 ;  ligature  of  innominate,  624 

SZYMAXOWSKi,  plastic  surgery  of  face,  426 

TEAjiE,  method  of  amputation  at  wrist-joint,  63  ;  amputation  of  arm,  121 
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Teale  (T.  r.).  Mir.i^ory  of  si-rofulons  gliiii(l:<.  560 

Terrier,  cuso  of  I'pitholioma  of  skull.  192 

Thane.  !<ito  of  fissuro  of  Holainlo.  274 

Thiersch,  method  of  skin-grafting,  1S8;  in  injurcel  hands,  16;  after  removal  of 
breast,  672.  678 

Thomas,  intravenous  infusion  of  milk,  107 

Thomas  (G.).  operation  for  non-malignant  growths  of  breast,  684 

Thomas,  venajsection  in  puerperal  eclampsia,  102,  103 

Thompson  (of  Dublin),  case  of  tubercular  lesion  in  brain.  287;  case  of  ligature  of  the 
innominate  artery.  625.  631 

Thompson  (of  Kentucky),  conservative  surgery  of  the  hand.  17 

ThorburN.  excision  of  head  of  humerus  for  subclavicular  dislocation,  153 

Tiffany  (of  Baltimore),  suture  of  tendons  to  flaps  in  amputation  of  fingers,  4  ;  removal 
of  Gasserian  ganglion,  321.  325,  328 

TiLLAUX.  method  of  tendon-anastomosis,  34  ;  relief  of  musculo-spiral  nerve  from  callus, 
125 

TiLLEY.  operation  in  disease  of  frontal  sinuses.  270 

TiLLMANNS.  cases  of  sarcoma  of  cranium.  192.  194  ;  plastic  surgery  of  scalp,  426 

ToYNBEE,  site  of  abscess  in  brain  in  otitis  media.  233 

Travers,  partial  removal  of  clavicle,  185  ;  ligature  of  common  carotid  for  haemorrhage 
from  stab  near  angle  of  jaw,  588  ;  case  of  ligature  of  subclavian,  6ig 

Treves  (Sir  F.).  disadvantages  of  transfixion-flaps  in  amputation  of  fingers.  3  ;  wiring 
fractured  olecranon,  99 ;  removal  of  head  of  the  humerus,  161 ;  interscapulo- 
thoracic  amputation,  177;  temporary  ligature  of  common  carotid,  343,  593 ;  liga- 
ture of  Unguals  before  removal  of  tongue,  458 ;  need  of  rest  to  neck  after  removal 
of  tubercular  glands,  559 

Tripier,  excision  of  head  of  humerus  for  threatening  gangrene  after  dislocation  of 
humerus.  152 

Trxka.  method  of  tendon-suture,  35,  38 

Trotjsseau,  influence  of  age  on  recoveries  after  tracheotomy  in  early  life,  481 

Tubby,  transplantation  of  tendons  in  infantile  paralysis,  43 

TuKE  (Dr.  B.).  trephining  in  general  paralysis  of  the  insane,  300 

Turner  (G.  R.),  reduction  of  dislocated  thumb.  13 

Valsalva,  ventesection  in  the  treatment  of  aneurysm,  102 
Vaughan,  removal  of  clavicle  for  sarcoma,  185 
Yerneuil.  conservative  surgery  of  the  hand,  14  ;  rhinoplasty,  355 
Vincent,  ligature  of  common  carotid  for  htemorrhage  from  wound  of  mouth,  588 
VoLKMANN,  malignant  growth  of  dura  mater,  194 ;  erasion  of  lupus,  332,  333 ;  malig- 
nant disease  of   larynx,  509 ;    removal  of  breast  for  carcinoma,  656.  667 ;   three 
years'  limit  as  a  test  of  recovery  after  operations  for  malignant  disease,  653.  661 
A'OLKOVITCH,  myxcedema  after  removal  of  thyroid  gland,  536 

Wagner,  sepsis  in  head  injuries,  198  ;  results  of  neurectomy  of  fifth  nerve,  316 

Wainright.  fracture  of  head  of  radius,  98 

Wallis,  case  of  removal  of  naso-pharyngeal  fibroma,  388 

Walsham,  tendon-shortening,  45  ;  results  of  trephining  for  traumatic  epilepsy,  225, 

226  ;  removal  of  naso-pharyngeal  fibroma,  387 
Walsserman,  malignant  disease  of  larynx,  509 

AValther.  secondary  operation  for  displaced  upper  eijiphysis  of  humerus,  170 
"Walton,  division  of  spinal  accessory  nerve  in  spasmodic  torticollis,  573 
AV'ardrop,  diagnosis  of  innominate  and  aortic  aneurysm,  639 
"Waring,  suture  of  tendons  in  amputation  of  fingers,  4 
"Warren,  deviation  of  subclavian  artery,  619 
Waterhouse,  operation  on  tuberculotis  deposits  in  brain,  287 ;    removal  of  gumma 

of  brain,  288  ;  progress  of  nsevi,  343  ;  treatment  of  naevi,  349  ;  anaesthetics  during 

removal  of  adenoids,  369 
"Watson  (P.  H.),  case  of  laryngectomy  for  syphilitic  disease,  512 
"Waxham,  intubation  of  larynx,  498 
Weber,  partial  rhinoplasty,  366 
Weir,  case  of  large  sarcoma  removed  from  occipital  lobe,  285  ;  intracranial  tension  in 

growths,  308,  309  ;  traumatic  aneurysm  of  vertebral  artery,  610 
Weiss,  tetany  after  thyroidectomy,  537 
West  (Dr.  S.),  on  venassection,  loi,  102,  103 
West,  treatment  of  periosteum  in  trephining.  205 
Wette,  operation  in  exophthalmic  bronchocele,  547 
Wharton,  bullets  left  in  brain,  results  of,  262 
White  (W.  Hale),  cerebral  new  growths,  290 
Whitehead,  excision  of  elbow-joint,  91 ;  operation  for  cancer  of  tongue,  451 ;  method 

of  tracheotomy,  486  ;  case  of  oesophageal  pouch,  567 
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Whitsox.  operation  for  hare-lip.  40S 

"Wight,  forcible  movements  of  elbow-joint  stiff  after  old  injury.  81 

WiLKS  (Sir  S.),  on  venEesection,  loi 

■\ViLKS  (Sir  S.,  and  Dr.  Moxoxj.  capsule  in  cerebral  glioma,  311 

"WlLLETT.  method  of  tendon-shortening,  46 

"Williamson  (and  Jones),  bone  spicule  in  traumatic  epilepsy,  226 

"Williamson  (G.  E.).  excision  of  traumatic  aneurysm  at  bend  of  elbow,  in 

"Wixiwabteb,  recurrence  after  operations  for  tongue  cancer,  449 

"Wolff,  method  of  making  flaps  by  undermining,  418 

"SVuLFLEB,  method  of  tendon-suture,  31,  32;  distance-sutures  in  tenorraphy,  37; 
enucleation  of  thyroid  adenomata,  543  ;  ligature  of  vessels  for  enlarged  thyroid 
gland.  549 

"Wood  (J.),  high  and  low  tracheotomy,  485 

'^\'00DS,  method  of  rhinoplasty,  355 

"WOOLEIDGE.  saline  infusion,  105 

"WoEDsWOETH,  dislocation  of  thumb,  13 

"Weight  (G.  A.),  excision  of  ^^Tist,  50 ;  lead  nitrate  in  lupus,  335  ;  dyspnoea  after  hare- 
lip operations.  410 ;  date  of  operation  on  cleft  palate,  428.  429 ;  treatment  of 
laryngeal  papillomata,  479  ;  difficulty  of  removing  tracheotomy-tubes,  491 ;  mucus 
in  tracheotomy-tubes  after  tracheotomy,  489 :  on  intubation,  497,  499 ;  case  of 
oesophageal  pouch,  567  ;  ligature  of  subclavian  artery  for  axillary  aneurysm,  616 

"Weight  (of  Xew  Haven),  intubation  of  larynx.  494.  499 

"Wyeth,  method  of  controlling  hemorrhage  during  amputation  at  shoulder-joint,  140 ; 
aneurysm  of  internal  carotid,  586;  ligature  of  external  carotid,  597 

Yeo  (B.),  temperature  in  cerebral  abscess,  218,  219 

Zellek,  operation  for  webbed  fingers,  20 
ZUCKEEKANDL,  Contents  of  mastoid  cells,  240 
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Abnormalities  of  the  brachial  artery,  115 
Abscess — 

Cerebral    or  cerebellar,  the   result  of 
otitis  media,  233,  248 
Traumatic,  218 
Extra-dural,  259 
Mastoid,  233 
Sub-dural,  259 
Temporo-sphenoidal,  251 
Acupuncture  of  thoracic  aneurysm,  645 
Adenoid  growths  of  the  naso-pharynx,  369 
Adenomata  of  the  thyroid  gland,  enuclea- 
tion of,  543 
Air-passages  in  the  neck,  operations  on,  477 

Foreign  bodies  in,  504 
Amputations — 

At  the  elbow-joint,  78 
At  the  shoulder-joint,  135 

Arrest  of  haemorrhage  in,  139 
Different  methods  of,  138 
Furneaux  Jordan,  149 
Spence's,  143 
Dubreuil's  amputation  at  the  wrist,  62 
Interscapulo-thoracic,  177 
In  tubercular  disease  of  the  carpus,  58 
Of  the  arm,  117 
Of  the  fingers,  i 

Distal  phalanx,  2 
Metacarpo-phalangeal  joint,  6 
Methods,  2 

Practical  anatomical  points,  i 
Through     or     disarticulation     of 

second  phalanx,  4 
Two  or  three  contiguous,  10 
With  the  metacarpal  bone,  9 
Of  the  forearm,  73 
Of  the  thumb,  10 
Through  the  wrist-joint,  60 
Aneurysm — 

Aortic,  tracheotomy  in,  501 

Axillary,  133,  613 

By  anastomosis,  192,  597 

Of  common  carotid,  585 

Of  external  carotid,  586,  600 

Of  internal  carotid,  606 


Aneurysm — 

Of  the   innominate  ai'tery  and  aorta, 
surgical  interference  in,  638 
Acupuncture,  645 
Galvano-puncture,  648 
Introduction    of    foreign    bodies 
into  the  sac,  644 
Palmar,  30 

Radial  and  ulnar,  traumatic,  65 
Subclavian  and  subclavio-axillary,  614 
Antrectomy,  238 
Antrum  of  Highmore — 
Epithelioma  of,  375 
Relation  of  a  growth  to,  377 
Tapping,  394 
Aorta,  surgical  interference  in  aneurysms 

of,  638 
Aphasia,  traumatic,  from  clot  in  brain,  279 
Area,  motor,  272 
Arm,  amputation  of,  117 

Operations  on,  113 
Arteries,   ligature    of    {vide  Ligature    of 

arteries). 
Arteriotomy  of  temporal,  576 
Arterio- venous  aneurysm  at  bend  of  elbow, 

112 
Aspiration — 

Of  pericardium,  703 
Of  pleura,  685,  687 
Of  trachea,  48S 
Axilla  and  shoulder,  operations  on,  127 
Axillary  artery,  ligature  of,  127 
Of  first  part,  128 
Of  third  part,  131 
Old  operation,  133 
Axillary  glands,  removal  of,  in  cancer  of 
the  breast,  658 


Beraud's    operation   for    naso-pharyngeal 

tumours,  390 
Blasius'   operation   for  restoration  of    the 

lo\7er  lip,  424 
Bone,  replacement  of,  after  trephining,  206 
Brachial  artery,  ligature  of,  1 1 1 


46 


722 


GENERAL  INDEX. 


Brain — 

Abscess — 

From  otitis  media,  233,  248 
Traumatic,  218 
Excision  of  cortex,  for  epilepsy,  311 
Foreign  bodies  in,  260 
Incision  of,  309 
Motor  area  of,  272 
Operative  procedures  on,  272,  304 
Tumours  of,  304 
Breast,  removal  of,  650 

Amputation  of  entire  upper  extremity 

in,  681 
Cancer  of  both  breasts,  679 
Halsted's  ojjeration,  674 
Mortality  of,  651 
Removal  of  pectoral  muscles,  656 
Results,  652 

Treatment  of  recurrent  disease,  680 
Value  of  palliative  operations,  680 
Bronchi,  foreign  bodies  in,  504 
Bronchocele  (vide  Thyroid  gland). 
Briins'   operation    for    restoration    of    the 

lower  lip,  424 
Buchanan's  ojjeration  for  restoration  of  the 

lower  lip,  423 
Bullets  in  the  brain,  operative  interference 
for,  260 

Callus,    compression    of    musculo-spiral 

nerve  by,  125 
Cancer  (vide  Tongue,  Breast,  &c.). 
Catgut,    introduction    of,  into   aneurysmal 

sac,  645 
Cerebellar  abscess,  trephining  for,  254 
Cerebral  abscess,  trepliining  for — 

Secondary  to  otitis  media,  248 

Traumatic,  218 
Ceiebral  localisation — 

In  diagnosis  and  removal  of  cerebral 
tumours,  2S0 

In  reference  to  operations,  272 

Practical  value  of,  278 
Cerebral  sinuses,  thrombosis  of,  256 
Cerebral  tumours,  operations  for,  282,  304 
Cervical  nerves,  resection  of,  573 
Cheek,  operations  for  defects  in,  426 
Cheiloplasty  {vide  Lover  lip). 
Chest,  paracentesis  and  incision  of,  685 
Chopait's  operation  for  restoration  of  the 

lower  lip,  423 
Clavicle,  operations  on,  184 

For  dislocations,  187 

For  fractures,  186 

For  joint  disease,  187 

Removal  of,  184 
Cleft  palate,  operations  for,  428 
Closure  of  salivary  fistula,  331 
Clot  in  brain,  causing  aphasia,  279 
Coma,  in  middle  meningeal  haemorrhage, 

213 
Common  carotid  artery,  ligature  of,  583 
Compound  depressed  fractures  of  the  skull, 
197 


Condyle  of  lower  jaw,  excision  of,  402 
Conservative  surgery  of  the  hand,  14 
Contracted  palmar  fascia,  22 
Open  operation  for,  24 
Subcutaneous  operation  for,  22 
Cortical  centres,  excision  of,  for  epilepsy, 

311 
Cranial   bones  and  dura  mater,  operative 

interference  in  growths  of,  192 
Craniectomy,  linear,  296 
Cysts  of  thyroid  gland,  treatment  of,  551 

Davies-Colley's  operation  for  cleft  palate, 

437 
Defects — 

Of  the    cheek  and  elsewhere,  opera- 
tions for,  426 

Of  the  eyelids,  operations  for,  427 
Dentigerous  cysts,  376 
Dieffenbach's  operation  for  restoration   of 

the  lower  lip,  423 
Dislocation  of  shoulder,  151 

Operation  for  irreducible,  154 
Displaced    temporo-maxillary    fibro-carti- 

lage,  401 
Distal  phalanx — 

Of  finger,  amputation  of,  2 

Of  the  thumb,  10 
Distance  sutures  in  divided  tendons,  36 
Divided  tendons,  operations  for,  30 
Drainage  of  lung  cavities,  699 
Drainage  of  the  ventricles  of  the  brain — 

Of  the  fourth  ventricle,  303 

Of  the  lateral  ventricle,  301 
Dubreuil's  amputation  at  the  wrist-joint,  62 
Duct,  Steno's,  restoration  of,  ^^  i 
Dura  mater,  gi-owths  of,  192 

Ear,  disease  of  middle,  233 

Cerebral  and  cerebellar  abscess  in,  233, 

248 
Extra-dural  abscess  in,  259 
Mastoid  abscess  in,  233 
Meningitis  in,  259 
Sub-dural  abscess  in,  259 
Thrombosis  of  cerebral  sinuses  in,  256 
Ecraseur  in  naso-pharyngeal  polypus,  385 

In  removal  of  the  tongue,  462 
Elbow-joint — 

Amputation  at,  78 

Arterio-venous  aneurysm  at  bend  of> 

112 
Erasion  of,  97 
Excision  of,  80 

Age  for,  85 

By  two  lateral  incisions,  93 

Complications  of,  85 

For  gunshot  wound,  94 

Indications  for,  81 

OUier's  method,  93 

Operation,  86 

Partial,  94 

Site  of  bone  section,  88 

Subperiosteal,  86 
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Electrolysis — 

In  aneurysiii,  648 

For  nicvi,  345 

For  naso-pliaryngeal  tumour,  386 
Empyema,  688 

Epilepsy  and  other  later  results  of  a  cranial 
injury,  trephining  for,  221 

Excision  of  centres  for,  229 

Ligature  of  vertebral  in,  610 

Results  of  operations  for,  221 
Epulis,  374 
Erasion — 

For  lupus,  iii 

Of  the  elbow-joint,  97 
Esmarch's  operation  for  tixity  of  the  lower 

jaw,  403 
Excision — 

Breast  (cide  Breant). 

Cerebral  cortex,  for  epilepsy,  311 

Clavicle,  184 

Condyle  of  lower  jaw,  402 

Elbow-joint  {vide  Elbow-joint). 

Eyeball,  351 
*         Gasserian  ganglion,  326 

Humerus,  shaft  of,  122 

Innocent  mammary  tumours,  684 

Larynx,  partial  and  complete,  506 

Lower  jaw,  395 

Lupus,  336 

Metacarpo-phalaugeal  joint  of  thumb, 

13 
Eadius,  70 
Scapula,  complete,  172 

Partial,  171 
Shoulder-joint  {vide  Shoulder-joint). 
Superior  radio-ulnar  joint,  97 
Thyroid  gland,  jjartial  and  complete, 

524 

Tongue,  448 

Ulna,  70 

Upper  jaw,  374 

Wrist-joint,  47 

For  gunshot  wound,  59 
Lord  Lister's  method,  50 
M.  Olliers  method,  52 
Exophthalmic  goitre — 

Eemoval  of  thyroid  for,  538 

Resection  of  cervical  sympathetic  for, 

574 
External  carotid  artery,  ligature  of,  597 
Extra-dural    abscess    secondary    to    otitis 

media,  259 
Eyeball,  excision  of,  351 
Eyelids,  operations  for  defects  of,  427 

Face,  operations  on,  316 
Facial  artery,  ligature  of,  577 
Facial  nerve,  stretching,  329 
Fascia,  contracted  palmar,  operations  for, 
22 

Fergusson's  operation  for  cleft  palate,  436 
Fibro-cartilage  of  jaw,  displaced,  401 
Fibroma  of  jaw,  375 


Fifth  nerve — 

First  division,  neurectomy  of,  316 

Ilorsley's  operation  on,  325 

Krause  and  Hartley's  operation  on,  326 

Operations  on,  316 

Rose's  operation  on,  322 

Second      division,      neurectomy     and 
stretching  of,  317 

Third  division,  operations  on,  319 
Fingers — - 

Amputation  of,  i 

Excision  of,  13 

Reunion  of  severed,  18 

Supernumerary,  18 

Webbed,  ig 
Fissure  of  Rolando,  272 

Modes  of  finding,  272 — 274 
Fistula,  salivary,  operation  for,  331 
Fixity  of  lower  jaw,  operations  for,  401 
Forearm,  amputation  of,  73 

Operations  on,  65 
Foreign  bodies — 

In  the  air- passages,  502 

In  the  brain,  operations  for,  260 

In  the  Ijronchi,  504 

In  the  larynx,  503 

In  the  trachea,  503 
Fourth  ventricle,  drainage  of,  303 
Fractures  of  the  skull — 

Operative  interference  in,  197 

Trephining  for,  202 
Frontal  or  Indian  method  of  rhinoplasty, 

359 
Frontal  sinus,  trephining,  269 
Furneaux     Jordan     amputation     at     the 

shoulder-joint,  149 

Operation  for  naso-pharyngeal  tumour, 


Galvanic  cautery — 
In  naevi,  348 
In  removal  of  naso-pharyngeal  polypus, 

385 
In  removal  of  the  tongue,  464 
Galvano-puncture    for    aneurysms   of    the 

innominate  artery  and  aorta,  648 
Ganglion,  palmar,  28 
Gasserian  ganglion,  removal  of,  326 
General   jjaralysis  of  the  insane,  trephin- 
ing for,  299 
Glands — 

Axillary,  removal  of,  in  cancer  of  the 

breast,  658 
Removal  of,  in  cancer  of  the  tongue,  466 
Tuberculous,  operative   treatment  of, 

558 
Glioma — 

Of  brain,  280,  289,  293 

Of  eyeball,  352 
Goitre  {vide  Thyroid). 
Gold  framework  in  rhinoplasty,  365 
Grafting — 

Skin,  16,  188 

Tendon,  38 
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HEMORRHAGE,  palmar,  26 

Halsted's  operation  for  breast  cancer,  674 

Hand- 
Amputation  of,  at  wrist,  60 
Conservative  surgery  of,  14 
Operations  on,  i 

Hard  palate  {vide  Cleft  licdrite). 

Hare-lip — 

Double,  413 

Operations  on,  405 

Single,  406 

Treatment  of  pre-maxillary  bone,  414 

Heart,  suture  of  wounds  of,  705 

Hemiplegia  in  middle  meningeal  haemor- 
rhage, 212 

Hernia  cerebri,  202,  256,  282,  314 

Horsley's  operation  on  the  fifth  nerve,  325 

Humerus — 

Excision  of  shaft  of,  122 

Separation  of  upper  epiphysis  of,  169 

Hydrocei^halus,  301 

Idiocy,  trephining  for,  296 

Inferior  dental  nerve,  neurectomy  of,  319 

Injection  of  saline  fluid,  104 

Innocent   mammary  tumours,  removal  of, 
684 

Innominate  artery — 
Ligature  of,  623 

Surgical  interference  in  aneurysms  of, 
638 

Internal  carotid  artery,  ligature  of,  605 

Interscapulo-thoracic  amputation,  177 

Intubation  of  the  larynx,  494 

Isthmus  of  the   thyroid  gland,  operations 
on,  544 

Italian   or   Tagliacotian  method  of  rhino- 
plasty, 361 

Jaws,  fixity  of,  401 

Esmarch's  operation  for,  403 

Excision  of  condyle,  402 
Jaws,  operations  on,  374 
Joints  of  hand,  injury  to,  16 
Jugular  vein,  internal,  ligature  of,  257 

Keegan's  method  of  rhinoplasty,  356 
Krause    and    Hartley's  operation    on    the 
Gasserian  ganglion,  326 

Lane's  operation  for  cleft  palate,  441 
Langenbeck's  operation — 

For  naso-pharyngeal  tumour,  389,  391 

For  restoration  of  the  lower  lip,  424 
Laryngotomy,  479 
Larynx,  excision  of — 

Partial  and  complete,  506 

Preliminary  tracheotomy  in,  513 
Larynx — 

Intubation  of,  494 

Malignant  disease  of,  507 

Papillomata  of,  479 

Partial  excision  of,  516 


Lateral  i^haryngotomy,  471 
Lateral  ventricles,  drainage  of,  301 
Lawrence's  operation  for   naso-pharyngeal 

tumours,  388 
Lepto-meningitis,  259 
Ligature  best  suited  to  large  trunks,  626 
Ligature  of  arteries  — 

Axillary,  127 

Brachial — 

At  the  bend  of  the  elbow,  11 1 
In  the  middle  of  the  arm,  113 

Common  carotid,  583 

External  carotid,  597 

Facial,  577 

Innominate,  623 

Internal  carotid,  605 

Lingual,  579 

Occipital,  578 

Eadial,  in  the  forearm,  65 

On  the  back  of  the  wrist,  63 

Subclavian,  first  part,  621 

Second  and  third  parts,  612 

Temporal,  576 

Thyroid,  549  • 

Ulnar,  68 

Vertebral,  609 
Linear  craniectomy,  296 
Lingual  artery,  ligature  of,  579 
Lingual  nerve,  neurectomy  of,  320 
Lips,  operations  on,  405 
Localisation,  cerebral,  272 
Lord  Lister's   method  of  excision  of  the 

wrist,  50 
Lower  jaw — 

Esmarch's  operation  on,  403 

Operations  for  fixity  of,  401 

Removal  of,  395 
Lower  li]),  restoration  of — 

Blasius's  method,  424 

Briins'  method,  424 

Buchanan's  method,  423 

Chojiart's  method,  423 

Dieffenbach's  method,  423 

Langenbeck's  method,  424 

Serre's  method,  421 

Syme's  method,  422 
Lung,  operations  on,  699 
Lupus,  operative  treatment  of,  332 

Maisoxxeuve  and  Guerin's  operation  for 

naso-pharyngeal  tumours,  390 
Malignant  disease   of  the   thjToid  gland, 

question  of  operation  in,  548 
Mammary  cancer  {vide  Breast). 
Mastoid  abscess,  operation  for,  233 
Mastoid  cells,  arrangement  of,  234 
Mastoid  disease,  indications  for  operation 

in,  237 

INIenibranous  laryngitis,  tracheotomy  in,  481 

Meningitis  secondary  to  otitis  media,  259 

Metacarpo-phalangeal  joint — 

Amputation  of  finger  through,  6 
Amputation  of  thumb  through,  10 

Microcephalus,  trephining  for,  296 
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Middle  moiunjj;cal  luoiuoiTluiyo,  trophininj^ 

for,  2 1 1 
Molluscuiu  tibrosuiii,  i()i 
Monoplegia  in  middle  nu'iiingeal   luemor- 

lluige,  212 

Motor  area  of  brain,  272 
jNIouth,  restoration  of,  424 
Musculo-spiral  nerve,  operations  on,  125 
INIyeloid  growth — 

Of  luunerus,  157 

Of  radius,  70 

Of  ulna,  70 

N.i;vi,  operative  treatment  of,  343 
Nasal  polypi,  removal  of,  367 
Naso-pharyngeal    tumours,    operations   for 
removal  of,  3S3 

Beraud's  operation,  390 

Ohoice  of  operation  for,  392 

Furneaux  Jordan's  operation,  388 

Langenbeck's  operation,  389,  391 

Lawrence's  operation,  388 

Maisouueuve  and  Guerin's  operation, 
390 

OUiers  operation,  388 

Eouge's  operation,  390 
Naso-jiharyux,  adenoids  of,  369 
Neck,  removal  of  deep-seated  growtlis,  555 
Nerve — 

Cervical  sympathetic,  resection  of,  574 

Facial,  stretching,  329 

Fifth,  operations  on,  316 

Inferior  dental,  neurectomy,  319 

Lingual,  neurectomy,  320 

Musculo-spiral,  125 

Kesection  of  branches  of  the  upper  cer- 
vical nerves,  573 

Spinal  accessory,  570 
Neurectomy  of — 

First  division  of  the  fifth  nerve,  316 

Inferior  dental  nerve,  319 

Lingual  nerve,  320 

Second  division  of  the  fifth  nerve,  317 
Nose — 

Operations  on,  354 

Plastic  operations  for  repair  of  {vide 
Bhinopkistv). 

Eouge's  operation  on,  366 

OcciPiTxVL  artery,  ligature  of,  578 

Odontomes,  377 

(Esophagus,  opei-ations  on,  562 

(Esophageal  pouches,  removal  of,  566 

CEsophagectomy,  566 

(Esoi)hagostoray,  566 

(Esophagotomy,  562 

Olecranon,  ununited  fracture  of,  98 

Olliei''s  method — 

Of  excision  of  the  wrist,  52 

Of  operating  for  naso-pharyngeal  tu- 
mour, 388 

Of  tendon-shortening,  46 
Oophorectomy  in  inoperable  cancer  of  the 
breast,  683 


Orl)ital  aneurysm,  586 
Osteoplastic  method.s  of  rhinoplasty,  363 
Otitis  media,  treatment  of  the  complications 
of,  233 

Palate — 

Operations  on,  428 

Removal  of  growths  of,  44*) 
Palmar  fascia,  contracted,  22 
Palmar  ganglion,  28 
Palmar  hiuniorrhagc,  26 
Papilloniata  of  larynx,  479 
Paracentesis  and  incision  of  the  chest,  685 

Of  the  pericardium,  703 
Parotid  growths,  removal  of,  340 
Pericardium,  tapping  or  incising,  703 
Phlebitis  of  cerebral  sinuses  in  ear  disease, 

256 
Plastic  operations — 

On  the  lips  and  face,  4 1 7 

On  the  nose,  354 
Pleuritic  effusions,  treatment  of,  685 
Porenceijhalus,  trephining  for,  296 
Pre-cancerous  stage  of  cancer  of  the  tongue, 

448 
Pre-maxillary  bone  in  hare-lip,  414 
Pulsating  tumour  of  the  skull,  192 
Punctured  fracture  of  skull,  200 
Pupils  in  middle  meningeal  luemorrhage, 

212 
Pus  Ijetween  the  skull  and  dura  mater — 

Indications  of,  207 

Trephining  for,  206 

1 

Radial  artery,  ligature  of,  63,  65 
Radio-ulnar  joint,  superior,  excision  of,  97 
Radius,  excision  of,  70 
Recurrence  after  removal  of  breast,  680 
Removal  of — 

Nasal  polypi,  367 

Parotid  growths,  340 
Repair  of  nose  {vide  RhiiioplHHtii). 
Resection  of  ribs,  694 
Restoration  of — 

Steno's  duct,  331 

The  lower  lip  (^vide  Lower  lip). 

The  mouth,  424 

The  upper  lip,  425 
Reunion  of  severed  digits,  18 
Rhinoplasty — 

For  partial  destruction  of  the  nose,  365 

Frontal  or  Indian  method,  359 

Gold  framework  for,  365 

Italian  or  Tagliacotian  method,  361 

Keegan's  method,  356 

Osteoplastic  methods  of,  363 

Syme's  method,  358 

Verneuil's  method,  355 

Woods'  method,  355 
Ribs,  resection  of,  694 
Rodent  ulcer,  operative  treatment  of,  338 
Rolando,  fissure  of,  272 
Rose's  operation  on  the  fifth  nerve,  322 


726 


GENERAL  INDEX. 


Ko  age's  operation — 

For  naso-pharyngeal  tumour,  390 
On  the  nose,  366 

Salixe  fluid,  injection  of,  104 
Sarcoma — 

Of  jaw,  375 
Of  raclius  and  ulna,  70 
Of  ribs,  698 
Of  scapula    172 
Sartorius,  transplantation  of,  42 
Scalds  of  larynx,  502 
Scalp,  operations  on,  191 

For  aneurysm  by  anastomosis,  192 
For  fibro-cellular  tumours  of,  191 
Scapula,  removal  of,  171 
Comijlete,  172 
Condition  of  limb  after,  175 
Partial,  171 
Scarification  in  the  treatment  of  lupus,  335 
Schwartze's  operation   on  the  middle  ear, 

238 
Sedillot's  operation   for  restoration  of  the 

upper  lip,  425 
Separation  of  the   ujjper  ejijiphysis  of  the 

humerus,  169 
Serous  pleuritic  effusions,  treatment  of,  685 
Serre's  oj^eration  for  restoration  of  the  lower 

lip,  421 
Severed  digits,  reunion  of,  18 
Shoulder-joint — 

Amputation  at  {vide  Amputation). 
Excision  of,  150 

Indications,  151 
In  military  surgery,  167 
Methods  of,  159 
Site  of  bone-section,  162 
Subperiosteal,  166 
Sinuses,  thrombosis  of,  256 
Sinus,  frontal,  trephining,  269 
Skin-grafting,  16 

By  Thiersch's  method,  188 
Skull- 
Compound  depressed  fractures  of,  197 
Growths  of,  192 
Punctured  fractures  of,  200 
Removal  of  foreign  bodies  fissuriug  or 

fracturing  the,  201 
Simj^le  depressed  fractures  of,  198 
Sutures,  position  of  chief,  275 
Soft  palate,  operations  on,  431 
Spence's    method    of    amputation    at    the 

shoulder-joint,  143 
Spinal  accessory  nerve,  operations  on,  570 
Stacke's  operation  on  the  middle  ear,  238 
Steno's  duct,  restoration  of,  331 
Subclavian  artery  {vide  Ligature  of  arte- 
ries). 
Sub-dural  abscess,  259 
Sub-dural  haemorrhage,  trephining  for,  217 
Subperiosteal  excision — 

Of  elbow,  86 
'"""i;  Of  shoulder,  166 
Superior  radio-ulnar  joint,  excision  of,  97 


Supernumerary  digits,  18 
Suture    of    displaced     temporo-maxillary 
fibro-cartilage,  401 

Of  tendons,  30 

Of  wounds  of  the  heart,  705 
Sutures  of  skull,  position  of  chief,  275 
Syme's — 

Method  of  rhinoplasty,  358 

Operation  for  restoration  of  the  lower 
lip,  422 


Tabatiere  anatomique,  63 
Tagliacotian  rhinoplasty,  361 
Tampon-cannula,  514 
Tapping  the  antrum,  394 
Tapping  or  incising  the  chest,  685 

The  pericardium,  703 
Temporal  artery,  ligature  of,  576 
Temporo-sphenoidal  abscess,  trephining  for, 

251 
Tendon — 

Anastomosis  of,  ^^ 

Distance  sutures  for,  36 

Divided,  operations  for,  30 

Grafting,  38 

Injury  to,  17 

Lengthening,  35,  44 

Shortening,  45 

M.  Olliers  method,  46 
Willet's  method,  46 

Suture  of,  30 

Transplantation  of,  40 
Tenoplasty,  30 
Tenorraphy,  30 
Theca,  treatment  of,  in  amputation  of  the 

fingers,  2 
Thiersch's  method  of  skin-grafting,  188 
Thomas's  method  of  removal  of  innocent 

mammary  tumours,  684 
Thoracic  duct,  injury  to,  558 
Thorax,  operations  on,  650 
Thrombosis  of  sinuses,  256 
Thumb — 

Amputation  of,  10 

Excision  of  metacarpo-phalangeal  joint 

of,  13 
Partial  excision  of,  12 
Removal  of  metacarpal  of,  12 
Removal  of  phalanges,  12 
Thyroid  arteries,  ligature  of,  549 
Thyroid  gland — 
Cysts  of,  551 

Dyspnoea  from  enlarged,  524 
Enucleation  of  adenomata,  543 
Isthmus,  operations  on,  544 
Malignant  disease,  548 
Myxcedema  after  removal,  534 
Operation  for  removal  of  one-half,  with 

the  isthmus  if  required,  538 
Operations  on,  524 
Removal  of,   in  exophthalmic  goitre, 

538 
Removal  of,  partial  and  complete,  524 
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Thyroid  gland — 

Treatment  of  enlargement  by  ligature 
of  arteries,  549 
Thyrotomy,  477,  517 
Tongue,  removal  of,  448 
By  the  ecraseur,  462 
Half  the  tongue,  456 
Kocher's  operation  for,  460 
Ligature  of  the  lingual  arteries  in,  457 
Preliminary  laryngotoniy  in,  453 
Removal  of  glands  in,  4(56 
Slitting  the  cheek  in,  457 
Syme's  operation  for,  458 
Whitehead's  operation  for,  451 
With  other  parts,  464 
Tonsils- 
Operation  on,  469 
Kenioval  of  growths  of,  469 
By  Cheevers'  method,  471 
By  Czerny's  method,  472 
By  Mickulicz's  method,  472 
Choice  of  operation,  473 
Combined   operations   of    slitting 
the   cheek  and  lateral  pharyn- 
gotomy,  473 
Division  of  the  lower  jaw  in,  475 
Ligature  of  external  carotid  in,  473 
Preliminary  laryngotomy  in,  474 
Through  the  mouth,  470 
Torticollis,    operation  on  spinal   accessory 

nerve  for,  570 
Tracheotomy,  480 

After-treatment  of,  488 
Age,  481 

Difficulties  in,  487 
Indications  for,  48 1,  500 
In  membranous  laryngitis,  481 
Operation,  485 
Question  of  antesthetic,  4S3 
Right  time  for  operating,  482 
Site  of  operation,  484 
Transfusion,  108 
Traumatic  epilepsy — 

Condition  of  the  parts  in,  225 
Trephining  for,  221 
Trephining,  197 

For  cerebellar  abscess,  254 
For  cerebral  abscess  due  to  injury,  218 
For  drainage  of  the  ventricles,  301 
For  epilepsy  and  other  later  results  of 

cranial  injury,  221 
For  foreign  bodies  in  the  brain,  260 
For  fractured  skull,  202 
For  general  paralysis  of  the  insane,  299 
For  mastoid  abscess  and  cerebral  ab- 
scess resulting  from  otitis  media,  233 


Trephining — 

For  microcephalus,  idiocy,  &c.,  296 

For  middle  meningeal  ha-morrhage,  2 1 1 

For  porencei)halus,  296 

For  pus  between  the  skull  and  tlie  dura 
mater,  206 

For  sub-dural  haemorrhage,  217 

For  temporo-sphenoidal  abscess,  251 

Indicati(ms  for,  197 

The  frontal  sinus,  269 
Tuberculous    glands,   operative    treatment 

of,  558 
Tumours — 

Cerebral,  282,  304 

Of  cranial  bones  and  dura  mater,  192 

Naso-pharyngeal  {vide  Nano-pharyn- 
gecil  tumours). 

Of  the  tonsils,  469 

Palate,  446 

Parotid,  340 

Thyroid,  543 

Ulcer,  rodent,  operative  treatment  of,  338 
Ulna,  excision  of,  70 
Ulnar  artery  {vide  Ligature  of  arterie>i). 
Unilateral  extirpation  of  the  larynx,  516 
Ununited  fracture  of  olecranon,  98 
Upper  epiphysis  of  the  humerus,  separation 

of,  169 
Upper   extremity,    removal   of,    by   inter- 

scapulo-thoracic  amputation,  177 
Upper  jaw,  removal  of,  374 
Upper  lip,  restoration  of,  425 

Vein,  internal  jugular,  ligature  of,  257 
Vensesection,  10 1 

Ventricles  of  the  brain,  drainage  of,  301 
Verneuil's  operation  for  restoration  of  the 

nose,  355 
Vertebral  artery,  ligature  of,  609 

Webbed  fingers,  19 

Willet's  method  of  tendon-shortening,  46 

Wire,  introduction  of,  into  aneurysmal  sac, 

Woods'    operation   for    restoration   of    the 

nose,  355 
Wounds  of  the  heart,  suture  of,  705 
Wrist-joint — 

Amputation  through,  60 
Excision  of,  47 

For  gunshot  wound,  59 
Wrist,  operations  on,  47 
Wry-neck  {vide  Torticollis). 
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